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troduci 


There's a lot to like about tures in common with our tures you won t find in other 
the new Lotus" 1-2-3" for DOS powerful 3D spreadsheet 1-2-3, spreadsheets. Like the Viewer 
Release 2.3. Release 3.1. Including its (based on Lotus Magellan’ 


For starters, it's not just superb spreadsheet formatting technology) which lets you 
a graphical spreadsheet. It's апа publishing capabilities and view files before retrieving 
а fast, graphical spreadsheet full mouse support. Along with them and makes file linking as 


for DOS. [t's easy to use. its popular Ашо Compress easy as point 
And it works as well on feature that gives you and click. And 
an older XT with just 512K — a trouble-free way of | a very help- 
of memory as it does on the making larger ful Auditor 
newest 486 machine. worksheets print. , 
[t also shares many fea- опа single page. ote 
We've also quickly no matter what 


hardware gu re run- 
ning il он 


added new fea- 


WHAT'S NEW IN LOTUS 1-2-3 
RELEASE 2.3. 


о A WYSIWYG graphical environment 
with live on-screen formatting 

о Lotus Magellan viewer technology for Bast 
file previewing. retrieving and linking... 
all without leaving your active worksheet 

о More graph types, including 3D-effect 
graphs and graph annotation capabilities 

в Auto Compress, for a trouble-free way 
of making larger worksheets print on 
single page 

а Dialog Boxes lor an easier, more inter- 
active way of working 

о "Text-editing lor easy on-sheet word 
processing, including automatic word 
wrap, even around graphs 

a The Auditor for documenting or 
highlighting your spreadsheet logic 

о Improved memory management for build- 
ing larger worksheets up to 12 MB in size 

а New printer drives that support all 
leading laser and dot-matrix printers 

о Context sensitive, interactive Help and 
an on-line Lulorial 


1S 12-3 Release2.3 


that simplifies the Sie daa 

job of documenting 

and analyzing work- | 

sheet logic. | О Сусе Waste Corporation 


Of course, you 
won t just like what 


Release 2.3 does. | 
You ll like how it orn is cartoons te one rd | 
H le талған proportion of our іздеген prosio d by (he bases олы duri бе ue ттк 
feels 3 It қ quick and Ж now oecwomm ase aw of di жинұса ji li oF ones fot, ж he ғ «4 gout 
қ ims тегкің will costine to dlt жє салыну ш рт зға титир еШ 
smooth. With эгери ж. 
Geass flevenwes by Product Glass and PlesScs : 


a WYSIWYG (what- 
you-see-is-what-you- 
get) graphical environment that Wit its WYSIW MG graphieut enviroment, you 
enn rio all your formatting "live ou screen. 
lets you format text, data, and | ма means gun ‘tl always kine what ipa 
graphics "live" on sereen. With тщрщ wil look like before you priu. 
the mouse, you can execute new 3D-effect graphs, drawing 
commands, highlight cells and annotation tools, and the 
or ranges, open dialog most font support, choices of 
boxes, place and size colors and shading available. 
| | } graphs, change type Compatibility? As with any 
styles, fonts and 1-2-3 product, it's no problem. 
point sizes. All with Because Release 2.3 will read all 


unparalleled speed of the files you've created on pre- 


and ease. vious versions of 1-2-3, including 
What's more, — files you've formatted using 
Release 2.3 gives you a wide — Allways" and Impress” So you'll 

range of printing and reporting preserve all your work, as well 
capabilities. Including the capac- as your training. 
ity to place as many live graphs To order your upgrade 
on a worksheet as you'd like. direct from Lotus* call 1-800- 

Along with 96 type style TRADE-UP, EXT. 1208. Or 


combinations, drop shadows, see your Lotus Authorized Reseller. 


“Мәз kare yenir credit eant and product package ready when you сай, In Canada, call 1-800-668-1509. 


The new Lotus 1-2-3 
for DOS 


An unimpressire тілігі 
is something gon ll never have 
lo тт? again. 


Align titles cn teet aerass n raum 
аните, right, or геше 
with one Simple comin 


You сан wrap fert атн 
graphs anknnativally, 


Add freehand труна or syinbols 
ini call atlentim li critical data, 


A feature that only Tod offers to 
DOS spreadshund users is Hw ай! 
tu embed as many "live" graphs 
on a worksheet as quud like. 


Iuproceid, Д-р? старих сан add 
еген тате Unpad to paur report. 


Mas bold, Helis, untlerlines, 
riders, nud ури оек te eroale over 
IK? tart shyle romibinalini— mor 

than any other sprendlshont 


Thanks (o шіп Compress, 
yni cas easily make nn entim 
mpan fil on one page, 


һм, 


NOW уоп сап 
upgrade 
your spreadsheet - 
without upgrading 
your hardware. 
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WeCycle Waste CO onmendation: 


Group Rec 
search 

тһе Materials Re в: ALUMINUM 
| provides the 


-. vanearch Group continue to 


Lnd AE) 


eCycle Waste Corporation 


The Materials Research Group Recommendation: 


Aluminum 


This study conducted by the Materials Research Grou 
provides the basis f - П Técommendation that 
د‎ — MÀ — We yett continue to expand its aluminum recycling capacity hy 
another 70% over the next б years. The р ы: ПЕН shows 
the increasing Proportion of eer-tüsiness Provided by the aluminum division during the past three 
years ximately half of all revenues, Il is our opinion that, at this 


سے 


ilmim recycling will continue to offer Our company its greatest opportunity for 


Gross Revenues by Product 
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3,234,668 
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into the 21st century, 


Glass and Plastics 

As can be inferred from the 
graph to the left Blass and 
plastics récycling has been 
holding steady throughout 
this same period, and has 
consequently become а 
Smaller proportion of our 
overall sources of revenue. 

Although this $roup would 
strongly recommend that 
WeCycle Waste Corporation 
do all that is necessary to 
increase its activities in these 
arcas, our studies have shown ^ 
that aluminum will become 
increasingly the material of 
Choice in the shipping, heavy 
manufacturing and container 
industries, 
Aluminum 

It is our opinion that sources 
of aluminum products will be 
pressed close (о their limits 
Over the next decade, 

Ore, We propose that 
WeCycle Waste Corporation 
invest in more aluminum 
Capacity during the next five 
years in order to take the beg: 
advantage of this increasing 


market demand, 


The ALR 
POWERPRO 


The concept is as simple as the 
law of gravity. vet as revolution- 
ary as the theory of relativity... 
Build a superior system and 
sell it for an irresistible price. 
That's exactly whal we've done 
with ihe ALR POWERPRO VM 
Series. These systems have 
everything vou could want іп а 
powerful network server or 
multiuscr host. Fast 32-bit 
processors complemented by a 
subsiantial G4-KI3 cache pro- 
vidc excellent CPU power. 
while the POWERPRO's ten 
industry standard expansion 


Prices and confes gurahona йе Kj change йыл noGoe. Very compaire 
Наал! 


price. 


Slots and large floor-standing 
chassis give you all ihe room 
you'll ever need for customiza- 
tion. Factor in the 
POWERPRO's 32-bil EISA bus 
and 32-bit ESDI disk controller 
(Standard on hard drive mocd- 
els}. and you have one unbeal- 
able system. 


i aer 
ResellerNews 


Ww 


Yel the POWLRPRO sells for 
less than vou'd expect for a 
system of this caliber. 


Insted & 
Approved 


What goes up in 
performance must 
come down in 


The POWERPRO VM 386/ 
33 wilh its 33-MI Iz i386" 
processor starts at just 
54005. Or you can select 
one ol our 20-MHz 
і4865Х!“, 25-MHzZ i486" 
Or 33-MHz i486 models. 
Just choose the level of 
power you need today. 
With ALR's modular Jusi 
Upgrade the CPUr™ 
processor upgrade tech- 
nology, you can upgrade 
processing power simply 
by swapping CPU 
modules. 


wah тагала Ален. Poo hated on U.S. dollars. ALA га а fegesiened trademark ol Advanced Loge 


prang and 
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The only 
upgradeable 
EISA-based 
file server 


Speaking of adding deliver mainframe-like comput- ew 

processors. the ALR ing power for a PC price today! — ^ ol x р 
POWERPRO is also the no n Aer 
only affordably priced Who says you have to pay —— 2 жеке n? 
server/host system to more to gel a great system? --—- 09 1 
give you an upgrade paih The ALR POWERPRO sets а ewm am ы eer Dmm 
to SYSTEMPRO™ compat- new standard for performance, wank әле” 
ible dual processing. Just flexibility, and value. SM. чынар 


plug in our POWERPRO To find out more, call: 
33-MHz i486 MPI and 


MP2 modules, and the 1-800-BUY-POWR 


POWERPRO will instantly 
become a true symmetri- Available at these selected 


cal dual processin rcscllers: ! 

system. The 8 ма pure Connecting Point 333 (ШШШ жеттс ТА Advanced Logic Research, inc. 
l | — йке. 9401 Jeronimo Irvine, CA 92718 

POWERPRO can truly — TEL: (714) 581-8770 FAX: (714) 581-9240 
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MICROBYTES 

Weitek's "user interface chip 
will speed up Windows 
performance; IBM is readying 
the “теа!” OS/2. 


tt 


FIRST IMPRESSIONS 
Northgate Slides into CEG 
Northgate's SlimLine eases 
the which-chip anguish. 


DiskPaper 1.0, 

a low-cost way for you 

and your Mac to explore the 
potential of the long-promised 
‘paperless office” 


CDR-1000, 
Tandy's $399 
CD-ROM drive 
brings access 
to affordable 
information 


WHAT'S NEW 

Macs and Suns talk to each other, 
an image program for 

Windows 3.0 counts objects, 

and more. 


4 BYTE *JULY 1991 


Volume 16, Number 7 


108 


123 


133 


139 


158 


161 


169 


181 


188 


190 


FEATURES 


ASCII Goes Global 
Computer companies and international committees wrestle with 
making ASCII large enough to cover the globe. 


The Right Graphics Tool for the Job 
Are you using the right graphics programs for your projects? 


1991 Readers' Choice Awards 
Presenting the hardware and software BYTE readers find most useful. 


NSTL SUPPLEMENT 


Advanced Desktop Publishing Programs 


STATE OF THE ART 


WIDE-AREA NETWORKING 
Introduction 


Remote Connections 

Remote sites can share common 
information and send messages 
to each other, courtesy of a 
wide-area network. 


Create a WAN 

What you need to know and do 

to implement a wide-area network 
in your business. 


Whither NREN? - 
What is the government's proper 
role in providing a National Research and Education Network? 


А National Vision 
U.S. Senator Al Gore explains why we need NREN. 


Resource Guide: Public Data Networks 


COVER PHOTOGRAPHY нм SCHERER © 1901 


194 


210 


219 


229 


235 


241 


249 


267 


271 


BYTE (ISSN 0360-5280/81) із pubéahad monthly with an additional 

Canada and Mecca, $34 95 per year Single copies $3 50 in cha U 5. 84 5б ıı Canada. 
One Рїюнагих МЕ Liane, Peterborough, NH 03458 

ai Winnipeg. Mandoba Regiimnbon number 932 

3570, and umem guston to BYTE Sybecnptions, РО Box 551, Higihisiewn, NJ 08520. 


REVIEWS 


SOLUTIONS FOCUS 
Journey to Faraway LANs 
Nine ways to connect remote sites to your local network. 


Five New 4 
SPARC-Based 
Workstations 
Compete with Sun 
Five non-Sun systems 
put SPARC's 
promise to the test. 


Photo-Realism 
Reigns When 
AutoShade Meets 
RenderMan 

The RenderMan 
extension in new 
AutoShade brings photo-realism to AutoCAD users. 


Full Ethernet Networking Without a Wire in Sight 
Motorola's Altair LAN leaves Ethernet cabling behind, 


351 
REVIEWER'S NOTEBOOK 
LAN-based UPSes help prevent power problems from disrupting 
your network. 
352 
SOME ASSEMBLY 277 MACINATIONS 
REQUIRED The Worldwide Macintosh 
OS/2 Device Drivers by Don Crabb 
À practitioner's guide to HyperCard makes CD-ROM 10 
OS/2 driver development. development easier for 
mall ies. 
UNDER THE HOOD ee 18 
Macintosh Sound Revealed 285 THE UNIX /bin 
A look at the Mac’s built-in Survivalist’s Guide 
sound capabilities. to Unix 
by David Fiedler 
SOFTWARE CORNER Methods of Unix system 
A Disk-Based Print backup and protection. 338 
Spooler 340 
Free timesaving utilities 293 NETWORKS ее 
for DOS, Мас, and Unix AppleTalk over 
systems. the Internet 
by William Sproule 
BEYOND DOS: and Jon Edwards 
Laser Jets, Fonts, Princeton and Penn State 
and Windows interconnect their 
by Mark J. Мїпазї AppleTalk LANs. 
Getting fancy fonts 
from Windows is tricky 303 ASK BYTE 
but doable. Keyboard design and a 


science fiction database. 


tue i Octobr by Мен Halt, Inc. U S. sobacnber rate $29.95 per year In 


COVER СОНМЕН PHOTOGRAPHY SCOTT PARKER J AVIS PHOTOGRAPHY, INC © 1991 


OPINIONS 


73 


USER’S COLUMN 
Dredging Through the Chaos 
by Jerry Pournelle 

Jerry looks at new CD-ROMs, 
file utilities, and 

a multilink database. 


9] BUSINESS 
CONNECTION 
Managing the LAN 
by Wayne Rash Jr. 
LAN management 
doesn’t get 
enough respect. 


ROUNDTABLE 

Do Computers 

Save Time? 
Computers generate 
their own impediments 
to productivity. 


PRINT QUEUE 
Noisy Narcissists, 
One Genius 

Two new books explore 
the hacker mentality. 


STOP BIT 

The X Attitude 

A developer argues for software 
that looks to the future, 
regardless of the cost. 


EDITORIAL 
The Best of Spring 


LETTERS 
Readers to vendors: 
Don’t forget our needs. 


101 


READER SERVICE 

Editorial Index by Company 
Alphabetical Index to Advertisers 
Index to Advertisers 

by Product Category 

Inquiry Reply Cards: after 344 
PROGRAM LISTINGS 
From BiX: Call (800) 227-2983 


From Demolink: See ad on page 345 
On disk: See card after 312 


INSIDE BYTE 


REGIONAL SECTION 
begins after page 72 


JULY 1901 * BYTE 5 


INSIDE BYTE 


BYTE Topic Index and Author Guide 


This index helps you find articies that contain information on each of the listed topics. (The topic list changes each month.) 


Combined with the table of contents (page 4) and the Editorial index by Company (page 338), you can identify articies by type, 


APPLETALK 


293 
108 
133 


AWARDS 


BUSINESS SOFTWARE 
52, 133 
CAD 
123,210 


CD-ROM 


50, 73, 277 


50, 73 


123, 138 


108, 271 
486 


123 


HARDWARE 


43, 52, 133, 210, 249 


HISTORY | 


351 


HYPERCARD 


277 


6 BYTE • JULY 1991 


subject, titie, author, or product discussed. 


INTERNATIONAL 
108, 351 
MAC 


48, 249, 277 


| MATHEMATICS | 


351 


NETWORKING 


91,158, 161, 169, 181, 194, 229, 235, 
3 


NETWORK MANAGEMENT 
91 


OPERATING SYSTEMS 


241 


POSTSCRIPT 
271 


PRINTER TOOLS 


467 


PRODUCTIVITY 


101 


PROGRAMMING 


52, 352 


REMOTE ACCESS 
91,194 


SECURITY 


SOFTWARE 


52, 133, 194, 267, 352 
SOUND 


"2 ы 
с a 
o «D 


H: 


UPS 
238 


WIDE-AREA NETWORKING 


158, 181, 169, 181, 190, 293 


WINDOWS 3.0 


271 


WIRELESS 


229 


352 


AUTHORS 


Andrews, David 43, 52 
Apiki, Steve 194 
Barron, Janet J. 161 
Brain, Marshal 352 
Crabb, Don 101,277 
Edwards, Jon 293 
Eglowstein, Howard 229 
Fiedler, David 265 
Fisher, Sharon 181, 194 
Gore, А! 181 
Green, Roedy 181 
Grehan, Rick 184, 303 
Hansen, Jim 36 
Kenner, Hugh 381 
Langa, Fred 10,101 
Loeb, Larry 101 
Loveria, Greg 219 
Mailoy, Rich 101 
Mastrianni, Steven J, 241 
Miastkowski, Stan 50 
Minasi, Mark J 271 
Nance, Barry 267 
Pournelle, Jerry 73, 101 
Rash, Wayne Jr. 91,101 
Reekes, Jim 249 
Ryan, Bob 161,190 
Shaldon, Ken 101,108 
Smith, Ben 210, 267 
Sproule, William 293 
Stephenson, Peter 169 
Swartz, Carol 52 
Tazelaar, Jane Morrill 158 


Thompson, Tom 48, 101, 249, 267 


Udell, Jon 36 
Van Horn, б. Armour 123 
Wszola, Stan 235 
Yager, Тот 210 


Pu 92 


me Tri-Star Le 
|| Eigh! Low-Cost Syster айым 


uz 486 PC Pack | 


? 1 ,; 
yisk Compan ША ў 


uii 
ай 


ads 33M 


Vell; Video anil Havel 


is Perform \ 


| 


\ 
мен 1 "4% 
PROOUCT REWE ROQUCT RE [ у | а ишн 
ы уум Толмен yjy © eaa ж / 


iru {ra 


gy David Clalbors at Vitr 


ay te ع‎ 
he ы 


5 1l ЕТІН 1и 
1 D е 


mAT EU ы 
F 


— “Tri-Star is king of the 33MHz 486 Mountain." 
PC WEEK 
Analyst's Choice, February 18,1991 


T ristar Computer continues to 
outdistance the pack as America’s 
prefered supplier of high-end 486 
Workstations. Read the reviews and 
you will understand why Tri-Star is 
the undisputed 486 champ. 


“Tri-Star’s 486/25 rates honorable 
mention for its thoughtful design 
touches, two year warranty and 
excellent service program. 

PC Magazine 

Editor's Choice Honorable Mention, 
September 11, 1990 

"Tri-Star's edge is its good documenta- 
tion and excellent service policy." 


PC Sources 
486/33 Lead Review, February 1991 


ALL FLASH CACHE COMPUTER 
SYSTEMS INCLUDE: 
* 2 Year Parts & Labor Warranty 
* 60 Day Money Back Guarantee * 12 Month 
On-Site Service * Overnight Parts Replacement 
* Lifetime Toll-Free Technical Support 
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FC425 1 
$3655 


FC433) 
$3895 


With EISA BUS add 5500 
UPGRADES: 


16" COLOR DISPLAY $695 
20" COLOR DISPLAY $1695 


FLASH CACHE 486 
COMPUTERS 


FEATURES INCLUDE 
Intel 80486 Processor 
8MB RAM (Expandable to 16MB On Board) 
64K High Speed Static RAM Cache 
210MB 15ms Hard Disk Drive 
1.2МВ 5.25-inch Floppy Drive 
1.44MB 3.5-inch Floppy Drive 
1024 x 768 SVGA Adapter w/1MB RAM 
14" Non-interlaced SVGA Color Display 
Microsoft DOS 4.01 & Windows 3.0 
High Res 400 ОРІ Three Button Mouse 
Quality 101-Key Tactile Keyboard 
Two Serial Ports and 1 Parallel Port 
Fully DOS, UNIX & Novell Compatible 
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Flash Cache 33MHz 386 os above with 
4MB RAM & 125MB Нога Drive 
--Оліу 12595 


ч TAI^ STAR 


1800.6 78-2 799 


707 West Geneva, Tempe, Arizona 85282 
Tech Support 1.800.688-TECH 
Tele ae 602.829-0584 
ax 602.345-0110 
Monday - Friday 6:00am-6:00pm PST 
Saturday 8:00am-3:00pm PST 
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This year, millions of DOS users will move to the kind 
of graphical computing Apple’ Macintosh’ personal com- 
puters first made popular over eight years ago. 

They'll probably need new hardware to handle 
the demands of the graphical environment. And they'll 
almost certainly have to buy new programs that take ad- 
vantage of it. 

Before you spend a fortune on all of that, why 
not invest a few minutes considering a Macintosh? It is 
the computer that started it all. And it remains the system 
against which all graphical computers are measured. 

Finding out about how Macintosh fits in with the 
PCs you already own is as easy as picking up the phone. 
Call 800-635-9550, ехї.100, and we'll send you a copy of 
our new fact-filled color brochure, 7he Apple Guide to 
Macintosh/MS-DOS Compatibility. Its free" 

It tells you how you can run Lotus 1-2-3, dBase 
and other favorite MS-DOS programs on a Macintosh. 

How you can easily move information back and 
forth between Macintosh and your MS-DOS PCs on a 
standard 3 4° floppy disk. 

And how you can connect Macintosh with your 
DOS PCs over a Novell, 3Com, Token-Ring or just about 
any other kind of network. 

You'll see that Macintosh lets you run more than 
4000 graphical programs that all work together in the 
same consistent, logical way. 

You learn the basics of one, you've learned the 
basics of all of them. No other computer system offers you 
so much consistency with so many choices. 

You'll also discover that Macintosh is the only sys- 
tem in which the hardware, operating system and 


@!99] Computer, Inc. Apple, Ње. Macintosh and "The power to be your best" ure regrsiered tradermarke of Apple Computer. тс, (AM is a negrstered trademark of Internahonal Bunnes Насінлез Corp Comfgg t а 
ш rei} 2-4 чый ار‎ + and only т the 115. Оне brochure per customer. Allow 4-6 ini ا‎ ioa "Tbe February 1991 Ingram study nated Macintosh computers againg MS-DOS PCs running 


of Compag Compre Corp. MY-DOS ка regederad trademark 


applications have been optimized to work together 
since the very first chip —with no compromise in per- 
formance. (Contrast this with a “graphics shell" that 
can slow other systems to a crawl.) 

You'll read about our latest system software 
breakthrough — System — and the exciting new capa- 
bilities it brings to Macintosh. 

And you'll read about a recent independent 
study conducted by Ingram Labs, in which Macintosh 
computers blew the windows ОЁ 286, 386sx, 386 and 
486 PCs from IBM and Compaq running graphics- 
based applications." 

Apple Macintosh computers are easy to set up, 
easy to use and easy to afford. And they come com- 
plete with built-in networking; printer, modem and 
SCSI ports; even built-in video support in most models. 
(Translation: no hidden costs.) 

So pick up the phone. Give us a call. Find out 
why Macintosh could well be considered the most 
powerful, flexible, valuable, affordable DOS computer 
you can buy today. 

You'll discover that Macintosh has the power 
you really want. The power to be your Dest! 


| Free. The Apple Guide to 
1 Macintosh MS-DOS 
Compatibility. Call us at 
600-655-9550, extension 


ЕГЕСІ ГЕРА 
J easily Macintosh fis | | 
| in with all your РО, “ӘР 


——— Lotus Dereloprrent Corp dBase ит reguderedd trademark of Asbion Tate Corborution 
presented, bagged тет. buckgeted for. approved. typeset and produced using Частно personal compudert 
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BYTE editors name 
the best products 
at Spring Comdex 
and Windows World 


EDITORIAL 


FRED LANGA 


BEST OF SPRING 


his year's Spring Comdex/ Windows World was 
busier than most for the BYTE editorial team. 
[n addition to our normal duties, we had the 
happy task of selecting and presenting the Best 
of Spring awards in an official event cospon- 
sored by the Interface Group, which runs Comdex. 

To make the task manageable, we grouped products 
in several large categories: desktop systems, portables, 
peripherals, connectivity, 
graphics, DOS applications, 
DOS utilities, Windows ap- 
plications, and Windows util- 
ities. We also selected an 
overall Best of Show and 
named a Rookie of the Year 
from the new companies ex- 
hibiting at the show. 

Our criteria were simple but stringent: We looked for 
new products and new kinds of products that wouid 
serve as beliwethers, products that not only deserved 
notice in their own right, but that exemplified major 
trends in personal computing. 

It was a tall order, but with the participation of the 
full editorial staff, and with on-site help from colum- 
nists Jerry Pournelle, Martin Heller, and Wayne Rash 
Jr., we chose 30 finalists and 11 winners. Our congrat- 
ulations to all who won. 


Best of Spring Winners 

Best Portable: Zenith Data Systems, for its MastersPort 
386SL, the first portable using the innovative 386SL 
chip and exploiting its automatic power-conservation 
features. (See the June BYTE for a First Impression of 
the MastersPort.) 


Best Peripheral: Citizen America, for its diminutive 
notebook printer, the PN48: a printer with good-look- 
ing output in a package not much larger than some note- 
book power supplies. 


Best Graphics Product: Graphics Vantage from ATI 
Technologies, a powerful, low-cost board that uses 
custom driver software and proprietary VLSI chips to 
accelerate graphics-intensive environments. Windows 
runs 11 times faster on this board than on some others. 


Rookie of the Year: Realizer from Within Technol- 
ogies: a strong competitor to Microsoft's Visual BASIC 
(see below). 
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Best Desktop Systems: Tandy, for its line of affordable, 
MPC-standard multimedia personal computers. 


Best Connectivity Product: Artisoft, for its Central Sta- 
tion, a modem-size device that lets you simply, pain- 
lessly, and inexpensively connect a wide variety of de- 
vices (e.g., printers, laptops, and modems) onto your 
LAN. 


Best DOS Application: Fox Software, for its blazingly 
fast FoxPro 2.0 database. (See the April BYTE for a 
First Impression of FoxPro 2.0.) 


Best DOS Utility: Sonera Technologies, for Display- 
Mate, an $80 program that exercises, evaluates, and di- 
agnoses your monitor almost as well as $10,000 worth 
of custom lab hardware. 


Hest Windows Application: Lotus Development, for its 
long-awaited 1-2-3 for Windows, a product that could 
help make Windows a full-time environment. 


Best of Show 
Microsoft, for Visual BASIC, which is also Best Win- 
dows Utility. This is a milestone product—part of a new 
wave of visually oriented point-and-click development 
tools. And in some ways, it's a positive echo from the 
early days of personal computing: the original BASICs 
of more than a decade ago that let us build small, quick- 
and-dirty solutions to immediate problems without the 
hassle and labor of coding in machine language. Today, 
Visual BASIC lets us craft quick solutions to the same 
kinds of problems within the Windows environment 
without having to resort to C or C++. Instead, Visual 
BASIC offers the relative ease of a point-and-click op- 
eration and the accessibility and obviousness of BASIC. 
Visual BASIC isn't the be-all of Windows program- 
ming, of course, nor is it meant to be. But it will enable 
many Windows users to quickly and easily write their 
own small Windows programs and custom Windows 
applications, and to fill in the gaps between commer- 
cially available Windows products. As such, Visual 
BASIC will help us all realize far more of Windows' 
currently underused potential. 
Watch for coverage of Visual BASIC and many of 
these winning products in upcoming issues of BYTE. 
— Fred Langa 
Editor in Chief 
(BIX name "flanga") 
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TURBO C 


TURBO Сч | 


Two great compilers for $99* 
Turbo С++ is, in fact, two compilers in one. So now you 
can learn and use С and С++, 

And with award-winning Turbo C++ you can take 
advantage of Object-Oriented Programming (OOP) in 
your DOS applications. ООР is the way to program in the 
'90s. Letting you become more productive than ever. 

The Turbo C+ user-friendly environment includes 
overlapping windows and complete mouse support. And 
its unique Programmer's Platform” is a rich integrated 
environment with tools to edit, compile, link, run and 
debug C and C+ code. 


Easy to learn means easy to grow 
Learning Turbo С++ is easy with TCTOUR, the online 
interactive tutorial. And extensive, context-sensitive 
Turbo Help* is just a keystroke away, providing working 


Turbo C+ 
C and C+ for less than a C note! 
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examples for every library function. You can even copy 
and paste the example code directly into your programs. 
So you can get up to speed in C and C++ faster than ever. 
And, if you want the ultimate С++ training, get 
“Тһе World of C++ ” video training course (available 
separately).* 
The experts agree 


BYTE gave Turbo С++ its 1990 Award of Excellence. 
InfoWorld named it 1990 Product of the Year. And PC 
Magazine calls Turbo C++ "everything you've always 
wanted in a C compiler...and more." 


“C” for yourself for only $995" 


To order Turbo С++, see your dealer or call 
1-800-331-0877 now. After all, when it comes to 
learning C, there's only one compiler worth noting. 


BORLAND 


The Leader in Object-Oriented Program ming 


"Cali іш ішілік Pring a 6 US. dolar. бөлім prices тау шеу. (дін good ік LLS. and Сатыл өлі. Copyright © 1991 Dorind. AB put rr Тай C++, Programmer Pips ad Turbo Help am Wademarts of Borang китеш. inc 140) 
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Why you need а 16" 


Because the MultiSync? 4D color monitor, with 46% more active display 
area than a 14" sereen, lets you see more of your applications on-screen 
at one time. The digitally controlled MultiSyne 4D also supports high res- 
olution graphics, from VGA up to 1024 x 768 at 70 Hz non-interlaced. 


And with Dynamic Beam Focusing, your Windows" will be clearer from 


Computers and Communicaliana For technical information call 1-300-FONE-NEC, In Canada, 1-800-NEC-INFO, Circle 202 on Inquiry Card. 
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BRING IT TO LIFE WITH LABVIEW” 2 


Tired of wrestling with cryptic text-based programming languages? 

Then make the switch to LabVIEW 2 on the Macintosh. 

LabVIEW 2 is the most celebrated application software for data 

acquisition and instrument control. lt recently won the MacUser 

magazine Editors! Choice award. Five years ago, LabVIEW 
introduced the combination of front panel interfaces and graphical 
programming. Today, engineers and scientists around the world use 
LabVIEW 2 for a broad spectrum of applications. 


Unlike other graphical packages, LabVIEW 2 does not sacrifice 
power and flexibility for ease of use. With LabVIEW 2, you quickly build 
block diagram programs and add your own blocks to expand upon our 
libraries. You also create front panel user interfaces and import pictures 
to customize the panels. Yet LabVIEW 2 virtual instruments run as quickly 
as compiled C programs. Call us to find out how LabVIEW 2 can bring 
life to your system. 


For a free LabVIEW 2 Demo disk, call: 
(512] 7940100 or p iade $e 


|890) 433-3488 6504 Bridge Point Parkway 
(U.S. and Canada] Austin, TX 78730-5039 


© National instrumerss Corp. 1991 
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Everyone wants more productivity 
out of their computers. 

But not everybody is willing to 
spend a fortune to get it. That's why 
Quarterdeck productivity software 
is outselling everyone else’s— 
including Microsoft's. 


DESQview Multitasks Ы 


and Windows 
on Your PC 


Ás early as 1982, computer 
enthusiasts found our products 
helped them set up their ideal 
working environment. Since then, 
step-by-step, we've improved 
DESQview into what some very know- 
ledgeable people call "the best 
alternative to 05/2”. 


Today's DESQview allows you to 
multitask multiple programs in 
windows side by side—text 
programs; graphic 
programs. But best of all, 
you don't have to buy a 
lot of new hardware and 
software to use it. DESOview 
works with the PC and the programs 
you now own. 
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These are some of DESQview's most recent awards 
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Over 1,000,000 users multitask their programs 


with DESQview. 


QEMM Breaks the 


640K Barrier 

Break the 640K barrier in DOS—or 
in Windows 3.0—and give your DOS 
programs up to 130K more room 
within the first megabyte of memory, 
plus another 96K of video memory, in 
some instances. 

QEMM takes buffers, network 
drivers, TSRs and other memory-using 
utilities and moves them into idle areas 
between 640K and one megabyte. 

It's not complicated. It’s easy. Just 


type Optimize and QEMM does the rest. 


These are some of QEMM's most recent awards 


QEMM 386 is 
included with 
DESQview 386 to 
create the opti- 
mum operating 
environment for 
productivity 
oriented users of 
386, 3865X and 1486 PCs, 

QEMM 50/60 is designed to 
work in IBM* PS/2™ Model 50 and 
60 PCs with specific IBM adapter 
boards. 


QEMM is the #1 selling utility 
according to distribution sources. In 
fact, it was the number one selling 


Number one. 
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After 


Before 
software package in the PC industry in 
April, May and June 1990. 


©1991 Quarterdeck Office Systems. IBM and Р5/2 are trademarks of [BM Corporation. PC Tools Deluxe is a trademark of Central Point Software. 80286, 386, 3865X and 486 are trademarks of Intel Corporation. 


Manifest Gives You 
In-Depth Knowledge of 
Your PC 


Our newest utility is Quarterdeck 
Manifest, the best way to discover 
everything you ever wanted to know 
about your PC. Manifest shows you 
around ‘under the hood’, pointing out 
how memory is used, comparing 
memory speeds, and indicating how 
you can gain more room for your 
programs to work, 

It can point you to as much as 130K 
of additional RAM your programs can 
use. It shows you which memory areas 
are faster. It even helps you compare 
add-in memory board performance. 

Manifest does for memory what PC 
Tools Deluxe does 
for disks. And it's 
easy fo use. 


Manifest has been quick to win recognition 


ORAM Optimizes 
the Memory of 8088 and 
80286 PCs 


Once you know where you can 
move those memory-hogging utilities, 
QRAM lets you do it. It even 
works on 8088, 8086 and 80286 
PCs with EMS 4.0 or EEMS 
memory boards. 

QRAM and Manifest help 
you get every last ‘K’ out of the 
hardware you own. 


designed to give you more pro- 

ductivity out of the system you 

already have, whether 8088, 

8086, 80286, 3865X, 386, or i486. 
Quarterdeck 
Products for 

Everyday Heroes 

Our mission is to protect your 

investment. Whether your PC is 9 years 
old or fresh out of the box, our pro- 
ducts make it more versatile, more 
flexible; and help deliver performance 
dividends from your computer invest- 
ment. Our products help fine-tune your 

PC which helps you do your work 

better, which makes you look good. 


Circle 237 on Inquiry Card. 


150 Pico Blvd., Santa Monica, CÀ 90405 (213) 392-9851 Fax (213) 399-3802 


А Glimpse of the Future: 
DESQview/X 
We're also looking ahead to the next 


wave of computer system develop- 
ment: enterprise computing. Our new 


In fact, all our products аге | سب“‎ — 


DESQview / X allows different 
computers with different operating 
systems to work together. Using the 
advanced X-windows environment, it 
lets users run programs on remote 
computers and watch them run in their 
PCs’ windows. DESQview/X will be 
available later this year. 

Quarterdeck products. The best way 
to get the most out of your PC today. 
And tomorrow. 
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Coping with Undocumented Features 


am interested in Andrew Schulman’s 

list of undocumented DOS features 
(“Undocumented DOS,” March), but at 
the same time I have reservations about the 
enthusiasm with which he advocates actu- 
ally using them. I propose that it be a mat- 
ter of professional ethics that if a software 
company uses an undocumented feature, it 
must explain in the manual exactly why it 
was necessary to do it. Let's go a step fur- 
ther: Let's require that if the software de- 
veloper is not prepared to disclose its 
source code, it must nonetheless compile 
and release, ordinarily in the user's manual, a complete 
inventory of the machine and operating-system re- 
sources used. This sort of honesty is essential if software 
is to be consistently reliable. 

Sometimes, the need to use undocumented features 15 
nothing more than lazy programming. For example, one 
accessory from a software house apparently was an af- 
terthought to the vendor's major program. This accessory 
program implements scripts by copying them into à 
batch file and then using an undocumented feature to 
pass control to that batch file. Quite apart from the issue 
of compatibility and portability, this is a bad idea be- 
cause users lose the program's settings, position point- 
ers, and so on whenever they run a script. The company 
may justify this odd approach by the need to conserve 
RAM, but that is merely a poor excuse for not designing 
appropriate overlays and data-swapping mechanisms. If 
the company had been compelled to explain this approach 
to users, I'm sure it would have seen the wisdom of go- 
ing back and doing the job right. 

Andrew D. Todd 
Springfield, OR 


Roundtable Reactions 


our April Roundtable "Whither Innovation?" 

really pushed my hot button. The comments by 
Wayne Rash Jr. were right on target. Many PC manu- 
facturers and publishers are so busy trying to be innova- 
tive, they've lost sight of what they should really be 
doing: producing goods and services consumers want and 
need. Instead, they figure out a way to build a better 
mousetrap and then try to sell it. 

The Next computer is a classic example. Steve Jobs 
decided that we no longer needed floppy disk drives. 
Guess what? His customers wanted floppies. WORM 
(write once, read many times) drives and optical drives 
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are nice, but for better or worse, the PC 
world is floppy disk-based and will be for 
some time to come. Just being innova- 
tive isn't enough. Innovation without cus- 
tomer focus is a waste of time and 

money, two things that are always in short 
supply. 

It's a new world, folks, and it's going 
to take a whole new way of doing things 
to survive in it. Our industry is littered 
with thousands of products that simply 
don't work. And customers are tired of 
paying for hare-brained software, hard- 
ware, and services. More than anything, 
they are frustrated when truly needed 
features fail to materialize but fluff gets added to prod- 
ucts just to increase marketing hype. 

Manufacturers must start taking their direction from 
customers. We won't accept hype and hoopla anymore. 
We won't accept empty promises. Make sure your idea 
is something customers want and need and that it com- 
pletely fulfills those needs. That's how to get innova- 
tion back into the PC market. 

Sid Phillips 
LaGrange, GA 


was really surprised by Wayne Rash's comments 

about Next in "Whither Innovation?" The new Next 
computer does come with a floppy disk drive (of course, 
why would you want to back up a large file on one optical 
disk when you can put it on 20 floppies?) and, in my 
opinion, is reasonably priced ($5000 to $10,000) for a 
15-million-instruction-per-second machine. 

The real innovation by Next is in the development en- 
vironment NextStep, something not readily apparent to 
nonprogrammers (or those who haven't taken the time 
to look at Interface Builder). Next is perhaps the first 
computer company to really understand how important 
the development environment is to creating breakthrough 
applications. That's why Lotus came out with Improv 
on Next first. Fred Langa did mention how slick NextStep 
is, but I don't agree that it has been overlooked because 
everyone focuses attention on "the matte-black finish and 
the shape." It wasn't overlooked by IBM, which li- 
censed NextStep for its RISC System/6000. 

It has been overlooked by nontechnical “analysts” 
because they know nothing about development environ- 
ments. In fact, the ignorance of these analysts holds 
back innovation that occurs outside their small sphere of 
knowledge. It's easier to say Windows is great because 
it's from Microsoft than to take the time to look under the 
hood of a Next computer. 

James Engel 
Burlingame, CA 


ravo! Your eight editors told it like it is in the 
March Roundtable, “Why Doesn't Software Work?" 
It's reassuring, although cold comfort, to know that we 
poor users are not alone in our continuing frustration 
with incompatible software and hardware and incompre- 
hensible installation and operating instructions. 
Your editors, bless them, have articulated for me and 
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Now developing Windows 
applications is almost as easy 
as using them. 


Finally, theres a fast and simple way to develop execut- 
able applications for Microsoft Windows" 3.0. 

To start, you simply point, click, and drag. In almost no 
time, you ve built a functional Windows interface. Without writ- 
ing a single line of code. 

But writing code is simple, too. You just choose events in 
the interface, then write the corresponding procedures. So 
when ButtonNew is clicked, for instance, "Sub ButtonNew. Click" 
is automatically executed. What's more, youre writing in a 
language that's easy to use, highly structured, and powerful. 

The result: applications that used to take days or weeks 
can be finished in hours. 

This remarkable new system is Microsoft Visual Basic’. 
To learn more, call (800) 541-1261, Dept. R15. Апа see just 
how clear Windows programming can be. 
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Key Features 

e Fast, full-featured programming 
language. 

e Create .EXE files with no royalty or run- 
time fee. 

e Visual design tools for click-and-drag de- 


velopment of graphical applications. 
e Sophisticated Windows-based applica- 
tions can include all standard Windows 


controls, multiple windows, dialogs, cus- 
tom menus, drag-and-drop, and program- 
matic graphics. 


Visual Basic's interactive Help 
system is always at your fingertips. In 
the Code window, select any language 
keyword and press <ЕІ> to get in- 
formation on that word's usage and 
syntax. Hypertext links allow you to 
jump to related topics, You can even 
cut and paste code examples into 


your program. 


е Paste-link and e Dynamic 
Data Exchange (DDE). 


eS for Dynamic Link Libraries 
DLL. 


e Online, context-sensitive Help. 

* Detailed online tutorial. 

в Sample code and full-featured example 
applications. 

e Incorporate bitmap graphics, metafiles, 
and icons, 

e Sophisticated debugging tools. 


Making it all make sense 
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uncounted others our continuing plea for mercy from 
those on the other side who simply will not hear and 
cannot understand why we are in pain. Wayne Rash says 
that we can “hold [vendors'] feet to the fire," and Jerry 
Pournelle says that “we don't spend enough time yelling 
at them... . I will do better in future.” 
Bravo, I say. 
Joseph A. Robinson 
San Francisco, CA 


n the March Roundtable, two of your editors de- 

scribed reports of software compatibility problems 
with new Macs as "folklore" and "rumors" and blamed 
them on programmers "violating the Apple standards." 

Among the established programs that would not run 
on the first Mac II were Microsoft's FORTRAN compiler 
and Columbia University's Kermit. These were not 
"folklore" or “rumors” but reports by reputable 
programmers. 

Apple standards may have been violated. But in the 
same issue of BYTE, we are told that correct DOS TSR 
programs cannot be written without violating DOS stan- 
dards ("Undocumented DOS" by Andrew Schulman). 
There may have been similar reasons for violating 
Apple's standards. 

Robert L. Montgomery 
Littleton, CO 


Fiedler Fan 


et me take this opportunity to thank David Fiedler 

for his articles in The Unix /bin from May to July 
1990—they took the fear out of doing a UUCP. I con- 
figured the /usr/lib/Devices and /usr/lib/Systems files 
holding BYTE in one hand and keeping my fingers 
crossed on the other. It worked! And by taking the fear 
out of UUCPing, Fiedler made it possible for me to suc- 
ceed at learning Unix at the BNU level, at least. 

By all means, write about networking, because I dis- 
cern a real need for general and specific knowledge about 
this vast and ever-evolving topic. You are so good at 
giving your readers an overview with just enough specif- 
ics without getting overly deep into techie stuff. You 
usually let your readers see the woods and not get lost in 
the trees. 

Samuel Fivian 
Rochester, NY 


Another Look at Ethernet 


I have just read “Ethernet: Ten Years After" by Rich 
Seifert (January) and found it to be preposterously in- 
accurate. Datapoint's ARCnet—the first commercially 
successful, true LAN—was installed for the first out-of- 
house customer (Chase Manhattan Bank in New York) 
toward the end of September 1977. It was announced to 
the public on December 1, 1977. 

I was the system-software designer and implementer 
of Datapoint's ARCnet. In direct contrast to Seifert's 
statements, that system was a true token-passing LAN, 
with a distributed-stars cable topology using coaxial cable 
(since we, unlike Ethernet, used RG-62 coaxial cable 
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and BNC connectors, existing 3270 customers found that 
they were already totally wired for ARCnet; contrast 
this with the admitted wiring hassles mentioned in Sei- 
fert’s article). It had a client/server architecture and 
used (internal) transceivers. Due to our concept of "con- 
joint networks,” we had no need for bridges or routers. 
We simply allowed selected network workstations and/or 
file servers to participate directly in up to six LANs at 
one time. There was no need for complex, slow, or costly 
bridging or routing. This implementation also provided 
the ability to absolutely limit (by hardware means) access 
within and across a group of LANs. 

Indeed, by the 1980 date Seifert refers to, Datapoint 
had already placed production versions of ARCnet in 
thousands of customer installations worldwide. Con- 
trary to what he states, we used neither point-to-point 
connections (unless he wants to refer to our connections 
to our active hubs as such), leased lines, nor 300-bps 
modems. 

It is also outrageous for him to propose that Ether- 
net’s designers started with a blank sheet of paper 
“where no one had gone before.” In fact, Ethernet’s 
principles of operation are heavily based on the Aloha 
project, developed in the late 1960s and early 1970s at 
the University of Hawaii, which envisioned a CSMA-type 
system sent by radio waves (the original radio-wave 
transmission medium is where the Ether in Ethernet 
comes from). À brief look at the relevant articles pub- 
lished in the various journals of the period will dispel any 
claims to Ethernet’s "unique" and "first" claims. 

It is significant that availability of Datapoint's ARC- 
net as a commercial, production product preceded the 
publication of the Ethernet specification by almost three 
years. What is more, the Datapoint ARCnet as shipped to 
Chase Manhattan Bank was not a product that was 
tweaked—it was a finished product. That first ARCnet 
can coexist peacefully and amicably on any Novell (or 
other) ARCnet system found in commercial use today. 
The same cannot be said for Ethernet. 

Gordon E. Peterson II 
Paris, France 


Mr. Peterson makes some valid points. f quite agree that 
ARCnet was a commercially available LAN prior to 
Ethernet. However, it was then (as it is now) a propri- 
etary, nonstandard system with limited capability. It has 
never achieved the kind of widespread acceptance that 
Ethernet (or Token Ring, for that matter) has enjoyed. 

Ethernet, of course, was built on earlier work, includ- 
ing not only the Aloha network (a distant relative) but the 
more relevant Xerox experimental Ethernet prototypes 
designed in 1975-77 (pre-ARCnet). Even so, when we de- 
veloped what is now called Ethernet, we really did look 

Jorward to the future and did not constrain ourselves by 
the past. іп fact, we changed cables, connectors, physi- 
cal signaling, frame format, the cyclic-redundancy-check 
algorithm, addressing, the backoff algorithm, and both 
the transmit- and receive-state machine definitions from 
the earlier prototypes. 

What made Ethernet successful was open architecture 
(public standards and easy access to the technology). 
planning for the future (address space, data rates, and 
silicon), and rigorous worst-case design. 

These are the lessons we can learn from 10 years of 
Ethernet. —Rich Seifert 
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Based оп what our customers тапу categories. When all де in are on the 
tell us, we made a list of some of For instance, only dBASE IV table, its easy to see which database 
the most important features to look lets you access all its functions software is best. 
for in data management software. from a single screen. Called the Of course we arent the only 

Then we compared the new Control Center, this screen lets ones who have come to this 
dBASE IV” version L] with two you manage existing data, and particular conclusion. 
other database products. create new tables, queries, reports, Software Digest rates dBASE IV 

As you can see, dBASE IV forms and labels totally without version 11 the #1 Multiuser 
offers exclusive advantages i in programming. Database (Vol. 7 No 13, Oct. 90), 
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Perhaps the most independent pub- 
lication in the industry, Software Digest 
accepts no advertising whatsoever. Cor- 
porations pay hundreds of dollars a vear 
to receive their monthly reviews—which 
are considered highly unbiased and 
objective. Their exhaustive, 75-page 
report concludes: 

‘Among the top ranking programs, 
dBASE IV (version 11) is the most well- 
rounded, with solid performance, ver- 


^^ satility and usability” Commenting 
“оп speed, Software Digest points out that 


"dBASE IV l e all three test 
reports as fast as or faster than FoxPro/ 
LAN.” As for Ease of Use and Ease of 
Learning, dBASE IV scored in the Excel- 
lent Range as many times as any other 
multiuser database product tested. 

For a free evaluation kit, including 
competitive details and a free demo disk, 
call toll-free: ES | 
1-800-437- 
4329 ext. 1416 
Better yet, 
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to upgrade 
to the new g 
dBASE IV now 

The truth is, no other database can 
do so much to improve productivity 


№ AshtonTate 


м 


irademarks of their respective companies & 199] Ashien-Tate Corporauon. АП Rights Reserved. GPSS GSA Schedule а GSOOKQQAG55216 or call LANL? Circle 313 on Inquiry Card (RESELLERS: 31 4) . 


LETTERS 
жасық. 


Gratuitous and Offensive? 


had hoped that, in my sixth year of owning and using 

Amigas in my business, I no longer needed to write let- 
ters like this. Unfortunately, it seems that I still do. 

I refer to Tom Yager's review of the Video Toaster 
("Newtek's Video Toaster Makes Professional Video Af- 
fordable," March). Gratuitous and offensive was the 
subhead "Where Does the Joystick Go?" followed by Mr. 
Yager's remark “Unfortunately, most current Amiga 
users don't have what they need to make the best use of 
the Toaster. This isn't a video toy.” I doubt that many 
current PC or Macintosh owners are equipped to make 
immediate, full use of a professional video-processing 
system either, but would Mr. Yager have made the same 
facetious remark about them? 

Neither the editorial nor advertising content of BYTE 
suggests that the magazine is particularly popular with 
teenage video-game fanatics. I had hoped that BYTE's 
editors and reviewers would realize that most of the cur- 
rent Amiga users who do read BYTE are professional 
and technical users—many of them in the graphics, video 
production, and multimedia businesses. These readers 
do not need, nor do they appreciate, such humor at their 
expense. 

What they do need is a level of technical expertise 
and performance evaluation that Mr. Yager's review did 
not supply. The Video Toaster's performance was de- 
scribed in a totally qualitative manner without reference 
to industry technical standards or even to BYTE Lab 
benchmarks. Remarks, comments, and explanations in 
the review exposed a somewhat less-than-professional 
understanding of video technology. 

The review failed to do Full justice to the capabilities 
of this excellent device, did not evaluate it according to 
the technical standards used by its most likely purchas- 
ers, and managed to insult those purchasers within the 
first few paragraphs. Not a great score card for the Mul- 
timedia Lab's first attempt! 

Alun Whittaker 
Sacramento, CA 


Nothing facetious about it, the vast majority of Amiga 
users are not equipped to run the Video Toaster without 
investing first in a fair amount of additional equipment. 

I have tremendous respect for the Amiga (I own one). The 
Statement was not a slur on the Amiga or its users, but 
rather a clarification of the Video Toaster’s purpose and 
market. —Tom Yager 


Jerry’s Law 


n the March Letters, David Fiedler correctly high- 

lights the problems of having “to deal with a complete- 
ly heterogeneous environment." However, the problem 
has been recognized for years (even in the prehistoric 
days of the mainframe). Now, with the past decade's 
explosion in processing on the desktop, urgency has 
shifted to LANs and wide-area networks, often contain- 
ing differing architectures. There are efforts, existing 
and planned, to handle file-sharing and network man- 
agement issues. Sharing processor cycles is also being at- 
tempted (see “In Praise of Remote Procedure Calls,” 
March). 
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Success will, of course, involve many more layers of 
overhead code and processor cycles, but engineers seem 
able to give us the processor performance, coproces- 
sors, and memory density to handle the need. 

On another subject, I have always been a supporter of 
the “опе person, at least one CPU" law of Jerry Pour- 
nelle (many of us have held the opinion—Jerry was able 
to get it into print). Multiprocessors, coprocessors, and 
true distributed computing make this a law to uphold. 
The letters by Thomas Adams (extolling traditional cen- 
tralized computing resources) and Robert Foldi (prais- 
ing diskless workstations because "these wonderful ma- 
chines.. . make the life of the network supervisor much 
easier") are reactionary. File-sharing network schemes 
and distributed processing networks ought to be per- 
fected. Mr. Pournelle's “law” should be supported. No 
backsliding should be permitted to the days of central 
control, which only made the lives of the MIS staff eas- 


ier. Computing resources (hardware, software, and peo- 


ple) are there to serve the end user, nor the other way 
around (i.e., to provide job security for the staff). Jer- 
гу, Stick to your guns. . . uh. . . logic gates! 
John Neubert 
Director, Academic Computing 
Drew University 
Madison, NJ 


Bubble-Sort Kudos 


ongratulations on maintaining а very informative 
magazine for all these years. I turn to BYTE for up- 
to-date information I can't find in any other magazine. 
In particular, Stephen Lacey and Richard Box deserve a 
round of applause for actually making a bubble sort 
worthwhile in “A Fast, Easy Sort” (April). 
Taran Rampersad 
Ozone Park, NY 


FIXES 
AE 


* [n "A Talk with Intel" (April), we misspelled the 
name of David Vannier of Intel Corp. Our sincere apolo- 
gies to Mr. Vannier. 
e [n "An Editor's View," which accompanied the April 
cover story on Soviet computing, a typographical error 
stated that “one-tenth of an inch works out to be about 
.254 mm." The correct figure is 2.54 mm. 
е The correct version number for Da Vinci eMail 
("Please, Mister Postman," March) should have been 
1.70, which costs $1495 for the DOS, Windows, and 
OS/2 combination server license. The software also pro- 
vides native support for MHS (message handling 
service). 
е In the May review “QEMM-386 and 386Max Square 
Off Under Windows," we inadvertently dropped the last 
three words. The final sentence should read as follows: 
“Its VIDRAM utility, which reallocates up to 96K 
bytes from the EGA and VGA high memory area to con- 
ventional memory, is excellent if you're running text- 
mode applications." mi 
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NEW MINI DESKTOP 286 AND 3865Х MODELS ARE BIG 
ON PERFORMANCE! 

Sometimes the best things come in small packages. This saying 
definitely applies to Gateway 2000's spunky little 286 and 3865X 
computers. These systems now come in a space-saving mini desktop model 
that’s sizzling with powerful new features. 

The motherboard in the 286 and 386SX systems was custom-designed 
and manufactured for Gateway 2000 using ASICs (Application Specific 
Integrated Circuits) to create a cleaner, more reliable board. We integrated 
the floppy drive controller, the video chip set and the |/О card on the 
motherboard, to leave five 16-bit slots open in the standard configuration. 

The Gateway 2000 286 system operates at 1б MHz, rather than 12 MHz, 
for better performance. Our 386SX is available as a 16 MHz or a 20 MHz 
system, The 386SX-20 includes a 32K cache, which makes this system 
another truly outstanding Gateway price/performer. 


HOT-PERFORMANCE 386 AND 486 SYSTEMS ARE IN ICY 
GRAY, CURVILINEAR MODELS 

Although Gateway's 386 and 486 systems look entirely new, we limited 
changes on the inside to fine-tuning performance and reliability, In the 
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Midwest, we firmly believe in the adage, "If it ain't broke, don’t fix it.” 
And these award-winning, price/performance systems did not need fixing. 

All 386 and 486 systems include a fast and reliable IDE (Integrated 
Drive Electronics) hard drive with built-in cache. For added reliability and 
lower RF emissions, we've incorporated ASICs in the design of our 
motherboards whenever the change improved cost/performance. Because 
our 386 and 486 computers already include the fastest, most reliable video 
card on the market, the only way we could improve video performance 
was to increase the size of video RAM. So we did. All Gateway к 
2000 386 and 486 systems come standard with | MB video RAM. v 
We also made our new Crystal Scan 1024МІ color monitor standard 
with these systems. The 1024N] is non-interlaced, giving you a flicker- 
free video display with up to 1024 x 768 resolution. 


INTRODUCING THE AWESOME ANYKEY™ 

We call our new 124-key programmable keyboard the AnyKey because 
any key can be programmed to perform any function = anything you can 
imagine, quickly and easily. Or you can remap the keys to create your own 
keyboard layout. [t's a revolutionary new concept designed to let you talk 
to your personal computer in a very personal way. 
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The AnyKey includes a numeric pad and a separate, full-function cursor 
pad with diagonal keys, plus two sets of function keys located along | 


the top and left side. NOW. 
The Anykey's кү, ү 
versatility is د‎ ык , 


| rivaled only 
by its simplicity. You 

| can leam to program it in just 
а few minutes. If you goof, you can 

easily reset the keyboard to a normal config- 

uration. And if you hate the idea of programming 

anything, you'll still love the feel and extra keys on the AnyKey. The 

AnyKey keyboard is standard with all Gateway 2000 computer systems. 


EXPANDED SERVICE HOURS 

We've also expanded our telephone technical support hours to provide 
you with even more flexibility and better service. We're here to help you 
from 6 a.m. to midnight weekdays and 9 a.m. to 2 p.m. Saturdays. 


BETTER-THAN-EVER VALUE 


Possibly the most dramatic news about our new product line is price. 
When a manufacturer introduces a new product line, you expect to see an 
eruption of price hikes. But then you've come to know Gateway is not like 
most manufacturers, Prices on systems in our new line are better than ever. 
And that goes for quality and service too, making the hottest value in the 
industry even hotter. 


LOOKING AHEAD 


The introduction of our new product line represents almost a year of 
design and engineering. But it’s just one phase in а process of continuous 
improvement that we employ at Gateway. Each day, Gateway 2000 
employees come to work with one primary goal in mind: to provide you 
with better prices, performance, quality and service. We're committed to 
making Gateway 2000 the only logical choice in microcomputers. 
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Weitek's Controller Chip Will Rev Up Windows 


W eitek (Sunnyvale, CA) has developed a “user-interface controller" chip 
that will speed things up for people running Microsoft Windows. Wei- 
tek's new chip, the WTL5086, encodes some of the key functions of Windows 
3.0's graphical device interface (СОТ) in hardware, improving the performance 
of Windows and Windows applications. 

The WTL5086 takes over the BitBlt and line-drawing functions from the 
Windows GDI. According to Weitek representatives, the chip increases the 
speed of execution by between five and 26 times. BitBlt and line drawing are the 
two most common graphical calls made in Windows; as a result, they have the 
biggest effect on overall performance. 

The W'TL5086 can also act as a standard VGA chip to work with all non- 
Windows DOS software. The chip can be used to provide graphics systems with 
2048- by 1024-pixel resolution in monochrome mode, 1024 by 768 pixels with 
16 colors, or 800 by 600 pixels or 600 by 480 pixels in 256 colors. 

The company will sell the chip in a 70-MHz 100-pin package for $30 each in 
1000-unit quantities. Samples are supposed to be ready this quarter, with pro- 
duction volumes scheduled for the third quarter, the company said. À future 
version, the WTL5186, will run at 80 MHz and will be available for sampling in 
the third quarter, Weitek officials said. VGA boards using the new controller 
could show up later this year. 

Weitek, known primarily for its math coprocessors, intends to produce fur- 
ther graphics enhancement chips, not all necessarily for the DOS and Windows 
platforms. The company also plans to produce chips to support two-dimension- 
al and 3-D graphics, audio, still image, and video, all in the next two years. 

—Owen Linderholm 


IBM Polishing Up 2.0, the ‘‘Real 05/2”, 
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“If you start object-oriented pro- 
gramming today, don't expect to 
see the benefits of class reuse be- 
fore two years go by." That is the 
advice from someone who 

knows: Adele Goldberg, CEO of 
ParcPlace Systems and one of 
the leading pro- 
ponents of ob- 
ject-oriented 
technology. 
Goldberg says 
that it will take 
eight weeks of 
OOP “immer- 
sion" for experi- 4 
enced COBOL | 
programmers 10 
become productive and six 

months for them to become com- 
fortable and expert. OOP is not 
magic, Goldberg said in an inter- 
view with BYTE at the recent 
Monterey Software conference. 
She bemoaned the fact that ob- 
ject-oriented technology is being 
advocated by “religious” devo- 
tees who have gotten “а little slop- 
py." OOP shortens coding time 
but places more emphasis on the 


A s the release date for OS/2 2.0 ap- away from Microsoft, it has a chance to 
proaches, ІВМ is running a major make OS/2 more than a server operating 
campaign to fire up interest in this 32-bit system or development system for Big 
version of the operating system. Now that Blue shops. 

IBM has taken the responsibility for 2.0 The new version is a protected-mode, 


analysis and design portions of 
the development cycle. Still, she 
conceded that "very few lan- 
guages make it if there isn't a reli- 
gious cult behind them." ГІ 


IBM has licensed Micrografx’s 
(Richardson, TX) Mirrors technol- 
ogy, which facilitates porting 


OS/2 2.0: THE MAIN POINTS 


Takes advantage of Intel's 32-bit processors 


Runs most DOS ерер. all Windows 3.0 applications, all current 05/2 Mi seri eai ыбы 
ications, -bit applicati 
атеши тили C sentation Manager. The two com- 
Runs DOS and Windows applications faster than under DOS panies will reengineer the OS/2 
Graphics Engine to improve its 


Has new Workplace user interface that's more Mac-like, features icons for 


documents and folders performance, and Micrografx 


will release various development 
tools, including a facility that 
ports Windows device drivers to 
OS/2. According to Micrografx 
chairman Paul Grayson, the avail- 
ability of these tools will offer 
developers a choice for how they 
deal with OS/2. O 


Has a set of simple applications, including a spreadsheet, a database, and a sticky 
pad program 


Has Adobe Type Manager 
Occupies 10 MB to 15 MB of hard disk space 
Costs "less than $200"; $99 upgrade for Windows and DOS owners 
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multitasking operating system that takes 
full advantage of the 386 instruction set. 
It uses a flat-memory model to address 
more than 16 MB of physical memory 
and up to 512 MB of virtual memory. It 
supports the High Performance File Sys- 
tem, long filenames, and extended file 
attributes, which are critical in an object- 
oriented environment. And it sports an 
upgraded Presentation Manager inter- 
face, called the Workplace, that brings 
true drag-and-drop capability to the 
desktop. 

But the real breakthroughs of OS/2 
2.0 are its support for the Windows ap- 
plication programming interface and its 
vastly improved DOS compatibility 
mode, which gives you 633 KB of space 
to run almost any DOS program, except 
those that use certain extended memory 
managers. Windows programs run un- 
modified on top of OS/2 2.0, IBM offi- 
cials say. According to IBM, these non- 
OS/2 applications run faster under OS/2 
than under DOS. You can run DOS, 
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Windows, OS/2 1.х, and 08/2 2.0 appli- 
cations side-by-side in adjoining win- 
dows. OS/2 2.0 requires a 386-class pro- 
cessor and at least 4 MB of RAM. 

Although official prices for OS/2 will 
not be available until the product ships 
(supposedly during the fourth quarter of 
this year), the company said that the 
price will probably be below $200. DOS 
and Windows users can upgrade to OS/2 
2.0 for just $99. 

Reaction from those who have seen 
OS/2 2.0 has been positive. Many appli- 
cations vendors have expressed support 
for the new version and have said that it is 
the OS/2 that they have been waiting for. 
"We want this to succeed in a big way," 
said Lotus CEO Jim Manzi. 

Much as Windows scraped along for 
years until version 3.0 reversed its for- 
tune, so could OS/2 2.0 be the edition 
that will help OS/2 become “the operat- 
ing system of the nineties" before the 
nineties are over. 

— Andy Reinhardt 


New Architecture Will Let Borland Software 


Interoperate 


H orland (Scotts Valley, CA) is de- 
veloping a new architecture that 
will allow interoperability between all its 
application programs, company officials 
said at the recent Borland Languages 
conference. Currently, Borland products 
share data and have a certain level of in- 
teroperability through the Paradox data 
format; for example, the Paradox Engine 
lets ObjectVision, Quattro Pro, and Bor- 
land languages operate with Paradox. 
Borland says that it is expanding this ar- 
chitecture to give all its applications ac- 
cess to several different data formats, in 
addition to Paradox files, and to let them 
work together closely. 

Borland's new architecture will have a 
bottom layer that acts as a basic data- 
access layer with mechanisms for access- 


ing Btrieve, Paradox, Structured Query 
Language, and xBase data, as well as 
spreadsheet data. Above this layer will 
be an object layer that will consist of 
Windows dynamic link libraries, which 
act as drivers and data requesters. It will 
also include С++ and Turbo Pascal 
classes and methods, as well as mecha- 
nisms, similar to those in the current 
Paradox Engine, to let Quattro Pro, Ob- 
jectVision, and even Sidekick 2.0 access 
the data layer. 

These layers will all reside at different 
levels in hardware and software, on 
stand-alone PCs or Novell-based net- 
worked systems. Microsoft Windows 
will act as software glue to hold Bor- 
land's software architecture together. 

—Owen Linderholm 


Quiet Down! Dot-Matrix Printers 


Lower the Noise 


P ot-matrix printers have gotten 

ИЙ” faster, their output no longer has to 
look like buckshot, and their prices are 
hard to beat. But those machine-shop 
sounds—the rat-a-tat-tat typing and the 
shrieking carriage returns—can be an- 
noying, particularly in a quiet office 
environment. 
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Panasonic (Secaucus, NJ) says that its 
new Quiet Technology results in dot-ma- 
trix printers with a noise level of about 45 
dB, or about 10 dB less than its current 
versions. This is also much lower than 
the "quiet mode" of competing models, 
and even lower than inkjet printers like 
the Hewlett-Packard DeskJet. This drop 


NANOBYTES 


IBM has cut the price of OS/2. 
A one-time license fee for OS/2 
1.3 Standard Edition now costs 
$150, down from $340. The Ex- 
tended Edition is now $690, 
down from $830. If you're a regis- 
tered IBM DOS user, upgrades 
cost $99 and $635, respectively. 
People who buy version 1.3 be- 
tween now and year's end can get 
version 2.0 free. O 


The Video Toaster, the "desktop 
TV studio" from Newtek (Topeka, 
KS), is now available as a stand- 
alone system rather than as just an 
add-in card for the Amiga com- 
puter. The new model is an OEM 
Amiga 2000 (with the Commo- 
dore and Amiga labels removed) 
packaged with the original Toast- 
er board and the latest release of 
the software, which includes a 
variety of new real-time video ef- 
fects. It's priced at $3995 

without a monitor. The Toaster 
(sce "Newtek's Video Toaster 
Makes Professional Video Afford- 
able," March BYTE) provides 
switching, digital video effects, 
character generation, color pro- 
cessing, three-dimensional anima- 
tion, paint graphics, and other 
types of video trickery. For full- 
fledged video production, you'll 
still need a pair of professional 
video recorders such as the Pana- 
sonic S-VHS AG-7750. A company 
spokesperson said that Newtek is 
talking with Apple about making 
the Video Toaster available as a 
Mac accessory. O 


Apple Computer’s proposal for 
radio frequencies reserved for 
carrying data communications 
has received support from various 
other major computer makers, in- 
cluding IBM, Tandy, and NCR. 
As was reported in the April 
Microbytes, Apple has requested 
the FCC to allocate frequen- 
cies—40 MHz between 1850 MHz 
and 1990 MHz—for a new wire- 
less personal communications ser- 
vice called Data-PCS. Basically, 
this concept will create a wireless 
LAN for portables positioned up 
to 150 feet away from a base 
transmitter. D 


Presenting H;:llywood. Its where 


your idea can become a star. 


Some 


presentation 
| А, 4 packages don’t 
А” V 


take your ideas 
very far. And 
even if they 
do, chances 
are pretty good it won't be exactly 


where you want to go. 


PRESENTATIONS 
MADE SIMPLE. 


But now theres Hollywood? 
A whole different kind of presen- 
tation tool that makes it easy for 
anybody to create complete pre- 
sentations with real star quality. 
The steps are quick, simple—even 
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fun. First, Hollywood has an 
integrated outliner to help 
you organize your thoughts. 
Next, you select a 
look from a 
variety of 
exciting 
templates 
designed һу 
professional 
graphic artists. 
Then Hollywood 

gives you an over- 

view feature and lets you 

view and edit your entire presen- 
tation as a whole, not just page by 
page, so even sweeping changes 


aren't a big deal. And finally, you 


can produce your award-winning 
output in any combination of 
slides, overheads or hard copy. Ог 
for some real show biz, present it 
in a lively screen-show format. 
Hollywood runs in the 
Windows" 3.0 environment 
and gives you a support- 
ing cast of fully scalable 
fonts, dynamic special 
effects, a comprehensive 
spellchecker and more. And 
because its compatible 
with most popular 
graphics and spread- 
sheet software, 
importing and chang- 
ing data is easy, too. 


Take the first step. Try Hollywood 
and give your ideas the big break 
they deserve. 


in decibels might not sound like much, 
but BYTE Lab tests have shown that a 
difference of only 2 dB is noticeable. 

The most important changes that Pan- 
asonic has made to reduce noise are to the 
printing mechanism. Instead of all the 
pins on the print head hitting the paper at 
once, "we use a dispersion method, in 
which the pins are skewed and fired in- 
dependently," said P. J. Johnston, prod- 
uct manager for dot-matrix printers. She 
compared the redesigned pin movements 
to "the Rockettes kicking in a line," with 
one leg going up at a time instead of all in 
unison. This dispersed action makes less 
noise than all the pins hitting at once, ac- 
cording to Johnston. 

"We've also cushioned the pin head as 
it rides across the carriage," which elim- 
inates some of the carriage-return noise, 
Johnston said. Panasonic has improved 
the performance of its printer motors, 


— NEWS 


too, she said, and used more sound-ab- 
sorbent plastics in the printer housing. 

The first printer to incorporate these 
noise-reduction features is a successor to 
the current 1624 model. It's expected to 
start shipping this month and be priced at 
"under $750," Johnston said. 

Other companies have also worked to 
tone down the noise of their printers. 
Output Technology (Spokane, WA) rates 
its new EuroLine printers at 48 dB. The 
print head uses needles instead of ham- 
mers, the fan is quieter, and the case has 
been designed to cut down on vibration. 
But unlike the new Panasonic, this is a 
high-end printer, priced at over $4000. 

Dot-matrix devices will never be as 
quiet as laser printers, but as manufac- 
turers implement new designs, at least 
the devices won't sound like a synthesis 
of jackhammers, cats, and chain saws. 

—D. Barker 


Ricoh Readying JPEG Compression in Hardware, 
Software; Uses New Transform 


C icoh (West Caldwell, NJ) is the lat- 
est company to join the compres- 
sion competition, recently demonstrating 
new Joint Photographic Experts Group- 
enabling technology that is designed to 
improve image-squeezing operations in 
both software and silicon. Ricoh says that 
its new approach shortens image-com- 
pression time by 30 percent compared to 
competing alternatives and allows for a 
hardware design that will take up less 
space on a chip. 

The new technology, developed at the 
company's California Research Center, 
is based on a proprietary algorithm for 
implementing the JPEG-compliant dis- 
crete cosine transform. DCT is used to 
break an image into small blocks of 8 by 
8 pixels and transform it into a series of 
two-dimensional waves. 

Ricoh's algorithm, called the Gener- 
alized Chen Transform, uses no multi- 
plication, substituting more addition 
steps instead. Since multiplication is an 
"expensive" operation and addition is a 
"cheap" one, the image transform is 
done more quickly, Ricoh says. 

Steve Blonstein, Ricoh research man- 
ager and inventor of the new technology, 
said that the increase in transform speed 
enables the use of less silicon. The trans- 
form operation is done in two steps: one 
for each of the 2-D waves. In convention- 
al JPEG chips, two blocks of silicon are 
used; one for each transform step. In Ri- 
coh's design, only one block is used. Be- 


4B BYTE * JULY 1991 


cause the transform is so fast, the single- 
transform block can be used again, re- 
sulting in less silicon space, Blonstein 
explained. This space reduction lets 
JPEG silicon become a “super cell" that 
can migrate onto large chips of wider 
functionality, he said. 

Blonstein demonstrated the General- 
ized Chen Transform software on a Mac 
platform. An image was captured from a 
video camera and stored on a Mac Піх in 
24-bit TIFF. The image was then com- 
pressed and retrieved. At a 30-to-1 com- 
pression ratio, Blonstein said, compres- 
sion took 2.81 seconds. (Ricoh's figures 
claim 3.5 seconds to compress a 512- by 
512-pixel, 24-bit image.) Ricoh's bench- 
mark times include only the JPEG imple- 
mentation itself: color space conversion 
(conversion of the incoming image to an 
internal format), transform, quantiza- 
tion (adjustment of the image to human 
perception qualities), and Huffman en- 
coding (lossless compression based on 
statistical analysis). The benchmark 
time does not include disk-access, file- 
save, or window-painting time, 

Due this summer, the hardware imple- 
mentation is designed for 30 frames per 
second at NTSC (broadcast-quality) res- 
olution. 

The company says that it is "engaged 
in licensing talks with a number of ven- 
dors" and expects to see products within 
the next 12 months. 

—Elien Ullman 
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Apple's vice president of Ad- 
vanced Technologies, David Na- 
gel, testified recently before the 
Communications Subcommittee of 
the Senate Committee on Com- 
merce, Science, and Transporta- 
tion in favor of the Emerging 
Telecommunications Technologies 
Act of 1991 (S.218), which pro- 
poses to provide radio frequencies 
for new technologies. O 


Cue Network (Irvine, СА), one 
of the largest providers of nation- 
wide paging services, has an- 
nounced the LapCom modem, 
which will let a PC receive E- 
mail without hooking up to a 
telephone line. When you want 
to send E-mail to an associate 
who's traveling, you just dial an 
800 number and upload the mes- 
sage (along with the ID of the 
person you want to send it to) to 
Cue's computer. The message is 
then sent to a satellite and rebroad- 
cast to 270 FM radio stations 
throughout the U.S. and Canada. 
The stations broadcast the mes- 
sage using their FM subcarrier at 
about 9600 bps. Each message 
carries a unique identifier keyed to 
an individual LapCom modem, 
and when the modem receives the 
message, a light on the modem 
goes on, signifying that a message 
is waiting to be read. O 


If the Beach Boys had been at the 
recent Lap & Palmtop show, this 
gadget would have gotten their at- 
tention: the Executive LapMate 
from SolNetics (Provo, UT). It's 
an $89.95 solar-powered re- 
charger for laptop computers. 

The little 4- by 12-inch solar panel 
produces about 100 mA of cur- 
rent—enough, SolNetics says, to 
give you about an extra hour of 
battery operation. Or, if you must 
recharge and there are no plugs, 

it can recharge a battery in about 
12 hours, the company says. The 
Executive LapMate can't run a 
laptop by itself, 
but the company 
says it's working 
on higher-current =. <= 
models that 
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00 ects At Your ‘Fingertips. - 


Now, if you want to develop applications choose our objects or easily build your own. 


for Windows 3.0, theres a fast and easier But whatever you develop, it will 
way to do it with the premiere object- be portable between the Windows, 05/2 
oriented programming language. and Mac versions of Smalltalk/V. 

Smalltalk/V.' With so much at their fingertips, 


With Smalltalk/V Windows, you more people are solving more problems 
can explore, prototype, build finished with Smalltalk/V than any other object- 


applications and ship them runtime free. oriented programming system. 

You can tap into applications using At only $499.95 and no Waco 
DDE so effortlessly you dont have tobe charges, you can solve them 
a Windows expert to do it. Just call us at (800) 022. 8255. 


And with one of the worlds most Апа see why programming Windows has 
comprehensive class libraries, you can never been easier. 


Smalltalk V Windows ......- 
Smalltalk V DEV CON 


Smalltalk/V Developers Conference '91 
Ow———— —- September 11-13 1991. 
DIGI | Al K See our ad on page 253 


9841 Airport Blvd., Los Angeles, СА 90045 (800) 922-8255 (213) 645-1082 FAX (213) 645-1306 


Smalltalk/¥ is a registered trademark of Digitalk, Inc. Other product names are trademarks or registered trademarks of their respective holders. 
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AMD Now Has a 386SX; Runs Faster, 


Burns Less Fuel 


dvanced Micro Devices (Austin, 
TX) has added a new player to its 
roster: its own version of the 386SX chip. 
Although AMD's clone of the Intel 386 
was headline news, this new processor 
could have a bigger market impact: It's 
designed for laptop and notebook com- 
puters, which represent the fastest-grow- 
ing class of personal computers. 

AMD hopes to beat Intel with speed. 
The Am386SX runs at 25 MHz, whereas 
Intel's fastest SX runs at 20 MHz. AMD 
claims that the clock difference results in 
a speed boost of about 25 percent over the 
speed of the Intel chip. 

AMD's CMOS chip also consumes 
less power than Intel’s chip, the company 
says. The Am386SXL can operate in a 
standby mode that needs only 0.08 mA of 
current at O MHz; AMD says that Intel’s 
lowest consumption rate is 140 mA at 2 
MHz. In real life, an Am386SXL-based 
portable could run on batteries for about 
an hour longer than a machine using the 


We Take The 


You develop and distribute worksheets to other users. 


Baler turns 
acceptable worksheets 
into exceptional 
worksheets — and 
saves you time, money, 
and headaches. 


Intel chip, AMD says. (This assumes 
that both systems' other components are 
comparable in terms of their power use.) 
AMD's other model, the plain SX, con- 
sumes less power than Intel's but hasn't 
been certified as capable of "stopping 
the clock," AMD spokesperson David 
Frink said. 

AMD will price its SX "competitive- 
ly" with Intel's, Frink said. Intel cur- 
rently sells its 20- MHz SX for about $90 
apiece in quantities of 1000. 

Computer developers who want 10 
upgrade their SX machines to the 
Am386SX “will only have to change the 
CPU, the DRAM, and the crystal," 
Frink said. AMD officials would not yet 
release the names of companies that are 
evaluating the chip, but at the company's 
stockholders meeting in May, they 
showed a Texas Instruments notebook 
computer in which the Intel 386SX had 
been replaced with an Am386SX. 

—D. Barker 


Typical Spreadsheet User 
and Turn Him Into A Creative Genius. 


Turn .WK1 format files into 
sland alona .EXE programs. 


Display macro menus and 
commands as pull-down or 
pop-up menus. 

Tamper-proo! your work by 


permanently invisibla and 
unchangeable. 


Create context sensilive help 


Often enough, someone mistakenly modifles your formulas or 


macros. Or, they don't own the spreadsheet needed to run 
your application. Maybe your worksheet takes too long to 


learn. Sound familiar? 


Baler Spreadsheet Compiler software solves your security and 
simplicity problems — and much more — by turning your 
Lorus® 1-2-39 worksheets into secure, tamper-proof, self-running 
programs that can be easily distributed (even sold) to others — 


cost free. 


With Baler’s powerful customization toals, “baled” worksheets 
can shed their spreadsheet appearance. By adding pull-down 
menus; context sensitive help; custom commands; color, 
borders, and shading, compiled worksheets can be more 
versatile, faster, and easier to use than the original. 
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Ask about our: 


SPREADSHEET COMPILERS 


Baler Software Corporation 
1400 Hicks Rd., Rolling Meadows, IL 60008 USA. 
708-506-9700 * Fax: 708-506-1808 

© 1991 Baler Sofrware Corp. Atl Rights Reserred 


making formulas and macros 


sysiems wilh up to 1600 pages. 


* FREE 20 Page Guide 
to Spreadsheet Compiling | -— 

е $24.95 Trial Package ч 

е 30-Day Money Back Guarantee 


Call 1-800-327-6108 


Baler 
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Borland (Scotts Valley, CA) will 
provide support for the xBase lan- 
guage—an emerging nonpropri- 
etary dialect compatible with Ash- 
ton-Tate's dBase language—at 
both the data-access and dialect 
levels of Borland's architecture, 
president Philippe Kahn said at 
the company's recent Languages 
conference. This means that Bor- 
land will within a year provide 
some way for all Borland applica- 
tions and languages to read xBase 
data, likely in the form of a revi- 
sion to the Paradox Engine and 
those portions of the Paradox En- 
gine that are embedded in other 
applications like Quattro Pro. It 
also means that Borland will be 
bringing out a product that can 
read and execute xBase pro- 
grams. Borland's ObjectVision al- 
ready can access dBase files as 
well as Paradox files. 0 
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We slash interface 
development time. 


(and we can prove it!) 


C-PROGRAMMERS: 


see for yourself how 
Vermont Views ™ 
can help you create 
user interfaces 
the easy way. 


If you want to start saving a tre- 
mendous amount of time and 
effort, call for your free Vermont 
Views demo 
kit and put us 
to the test. 
Vermont Views 
is a powerful, 
menu - driven 
screen design- 
er that comes 
with a C li- 
brary of over 
550 functions. Which means you 
can create user interfaces in just 
a fraction of the time 1t takes to 
write the code yourself! 

Why try to reinvent the 
wheel when Vermont Views lets 
you interactively create pull-down 
menus, window-based data-entry 
forms (with tickertape and memo 
flelds), scrollable form regions, 
choice lists, context sensitive 
help, and a host of other interface 
objects. 

Vermont Views combines the 
convenience of a fourth genera- 
tion language with the power, 
flexibility, and blinding execution 
speed of native C code. 


Turn your prototype 
into the application. 
Let's face it. With most systems, 
you have to throw away your proto- 
type when coding begins. Which 
means you waste precious time 


and effort. With Vermont Views, 
things are a lot different. In fact, 
the prototype actually becomes 
the application. So menus and 
data-entry forms are usable in the 
final application without change. 
Names of functions for retrieving, 
processing, and storing data 
can all be specified as the proto- 
type is created. And that's just 
for starters. 

Here's a truly 
universal solution. 
When you create an inter- 
face with Vermont Views, 
you can port it among 
PC-DOS, OS/2, UNIX, 
XENIX, and VMS. 

Vermont Views can be 
used with any database 
that has a C-language in- 
terface (most do), and will create 
interfaces for any roman-based 
language. Our form-locking ver- 
sion lets you develop quickly and 
safely on networks and multi- 
user operating systems, too. 

If you need DOS graphics in 
your applications, we also have 
the answer. Vermont Views" 
GraphEx allows all Vermont 
Views' windows, menus, and 
forms to work in CGA, EGA, УСА, 
and Hercules graphics modes. 
So you can use your 
favorite graphics package 
to create charts, graphs, 
and other images to enhance 
text displays. 


| Vermont 
Creative 
Software 
Pinnacle Meadows, 
Richford, VT 05476 


Phone: (802) 848-7731 
FAX: (802) 848-3502 
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RANTEE 
YOUR SATISFACTION. 
FOREVER. 


р We're so sure you'll 
.| love Vermont Views that 
we make this iron-clad, | 
| money-back guarantee. If |* 
$| youre ever dissatisfied |% 


with Vermont Views, for |ж 
any reason, return it fora ш, 


no-questions- | 


ә prompt, м 
(Al you |% 


asked refund. 
have to do is certify that | 
you haven't incorporated |% 
| our code into any ap- |4 
«&| plication.) 


demo kit! 


800-848-1248 


(Please mention "Offer 141") 


Don't take our word for It. Put 
Vermont Views to the test by 
calling for your personal, [тее 
demonstration kit. Or fax us at 
(802) 848-3502. 


© Copyright 1990 
Vermont Creative Software 


New IBM Technique Should Raise Production, 
Cut Costs of Semiconductor Lasers 


ib emiconductor lasers— which аге 

W used in optical storage systems, 
printers, fiber-optic networks, and CD 
players—could soon become easier and 
cheaper to produce, which should lower 
the prices of computer peripherals that 
use the tiny devices. Àn innovative new 
production technique perfected by sci- 
entists at IBM's Zurich Research Lab 
looks set to tumble the price of semicon- 
ductor lasers to a quarter of their original 
price. 

Researchers at IBM have squeezed 
20,000 individual lasers onto a round 
wafer that measures just 2 inches in di- 
ameter. This new fabrication technique, 
called "full-wafer technology," is sig- 
nificantly faster and around 50 percent 
less expensive, and even in the research 
labs, it produces a good yield, IBM sci- 
entists say. Preliminary research also in- 
dicates that the overall reliability and 
working life span of the laser is en- 
hanced, according to IBM. 


The new production process uses a 
photolithographic technique that is simi- 
lar to the process used to make electronic 
semiconductors. А trench some 1/5000 
inch deep is etched in the aluminum gal- 
lium arsenide crystal. The walls of this 
trench are then coated to produce the 
laser mirrors that are needed to amplify 
the signal. 

Another advantage of this technique is 
that you can test the lasers while they are 
still a part of the semiconductor wafer. 
Only when the lasers are complete and 
tested are they split from the wafer and 
packaged. 

The research team has yet to explore 
the effect that this technique will have on 
optical computing. Using this fabrication 
technique, there 15 now the possibility of 
creating an optical processor on a semi- 
conductor substrate without having to use 
any cumbersome mechanical production 
techniques. 8 


—Агніу Redfern 
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An industri- 
al design 
firm hopes 
its new trio 
of comput- 
ing compo- 
nents will 
become a 
household name. Synapse, the 
manufacturing division of Tech- 
nology Design (Bellevue, WA), 
has introduced a PC compatible 
called Emily, Julie, and Max. 
Emily, the keyboard, looks like a 
spiral notebook, with a wide, 
sloping front. Julie is the 10-inch, 
VGA-compatible, backlit LCD. It 
plugs into Max, the CPU, which 
looks like five books standing on 
end. А 25-MHz 386-based model 
sells for $7995 with a 100-MB 
hard disk drive, a 34-inch floppy 
disk drive, 4 MB of memory, and 
five 32-bit slots. IN 
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Network Printing 
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HOW UPGRADING! 


Aortech (++ ВА 


More. 


Zortech C+ for Windows 6 005 Ү1 @ 


The complete solution for DOS. Extended DOS. 
and Windows 3.0 development. 


& Uplimized Native Code C/C++ compilation for 
DOS and Windows. Debugs C++. and Assembler. 


& à Vit DOS EXTENDER is supplied, letting 
vou easily create mulli-megabvle applications lo. 

rum on 244 [86 machines. This extender is ROYALTY 

FREE. There is absolutely nothing more to pay! 


Zorfech C++ Developers Edition v3.0 


Є lvervthing for DOS. Windows, O82. and 
(05556 development in one box. 


Фф Contains all the features of Zortech (+ + for 
Windows and DOS v3.0 


& Optimized compiler and debugger for ON? 


Фи ай ү and debugger for DOS 386. 
generaling trae 92-1 eode. — 


Lortech C+ Science & Engineering 
Edition v3.0 


e The powerful and complete solution for 
numerics. 


e» Contains M + +. a complete and standandized. 

multidimeusianal array Гадое extension lo 
C+ +, The solution to metiory and arrav handling 
problems. Казу to use, and concisely documented. 


«© Works with Week hips. 


Zortech, Inc. 4-С Gill St. 
Woburn, MAL 01901 
[617] 937-0696 FAX (017) 937-0793 


Zortech, LTD.. 58-60 Beresford Sf. 
London, England, 5Е18 00 
44-§)-316-7777 РАХ: 44-81-316-4138 


Circle 307 on Inquiry Card. 


Comprehensive development tools are an 
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oul buving the Microsoft МК. 


developed wil 
ty Erie documentation. licensed front the 
Microsol Windows SDK is supplie 
The WINC libraries (exclusive to Zorteeh]. 
convert DOS command line programs to Ente 


windows applications at the flick of a compiler 
swilett. 


CP Featuring Zortech’s LITTLEFUOT™ DOS 386 
Extender. requiring jusl a ЭА sel Now vou can 
deliver programs with 2 il speed and perfomanee. 
and address up 1o И RO} Mh FREE. There is 
absolutely nding [оге lo рах. 


& Full standard library source rule (and more) 


supplied al no extra charge. 
lneludes the Zortech (+ + Tools Library. (ver 


30 classes for tasks such as file handling. text user 
interface, ele. ill full source cade. 


4, Built in ший support for TREE (18 floating 
paint specification. 

€, Support ХО numerical € extension group. 

€ The Lonel numeries guide ик vou lake [ull 

г advantage of the enhanced rapabilities of the 

Science & Engineering Edition. 


ty Additional У + + modules i il 
available for statisties. generalized least squares. 
scientific and more. 


le 


Industry Standard. Industrial Strength. 
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ЛАЗ 
Optimized compilers for Mindous/D06 
Windows/005 Debuggers 

Royalty-free 16-bit 005 Extender 

MS-Windows SOH not required 

Hardcopy Kindows Documentation 77002 
The МІКС Libraries 


Compiles 005. Windows, 05/2, and 005386 
Debugs 05, Windows. 05/2. and 005386 
Windows SOK not required 
Royalty Free 16-bit 005 Extender 

Royalty Free 32-bit 005 Extender 5005 
Library Source Included 

C+ Tools 


Support for 005, Windows, 05/2, and 005 386 
M^ Array Language Extension 
Weiteh Chip Support 

IEEE 748 Floating Point 

NCEG C Extensions 

Zortech Numerics Guide 


$005 


Also Avaliable: 


Ше C++ for UNIX386 
Zortech C++ for Macintosh 
kartech C++ Database Library 
Zortech Complete С Video Guide 
Zortech C++ Video Course 
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People are always looking for 


Soon a lot more people will 
be looking their best. Because 
now the best features of the 
HP LaserJet IH printer are 
more affordable. 


The new LaserJet IIIP printer 
features HP's exclusive Reso- 
lution Enhancement tech- 
nology. An innovation that 
provides 300 dpi print quality 
superior to that of ordinary 
laser printers. The PCL5 
printer language, with font 
scaling and HP-GL/2, brings 


even more to your documents. 


affordable ways to make a better impression. 


Fourteen bit-mapped and 
eight internal scalable type- 
faces give you thousands of 
options. Ала, to make things 
even more interesting, the 
LaserJet IIIP produces pat- 
terns, shading, spirals, and 
mirror images. In portrait or 
landscape. 


HP has picked up the through- 
put speed of this 4 ppm printer. 
Due to a considerably faster 
I/O rate, the LaserJet IIIP 
accepts data as quickly as your 
PC can transfer it. бо you not 


Call 1-800-752-0900, Ext 2255 for your nearest authorized ПР Healer. 
Adobe and PretScripl are registered ulemarks of Adobe Systems Inc. in the LS. and other countries. 
* Snes LLS. [ist price. 6€ 1901 Hewlett-Packard Company PE 12108 


only get your output faster, you 
get your screen back faster. 
The LaserJet IIIP also has 

a new 16 MHz processor and 
РСІ,5 for on-the-fly typeface 
scaling and fast vector 
graphics. These advancements 
mean this compact printer 


Tell them about 
the new LaserJet ШР 


requires less timeto print than 
many laser printers with 
higher ppm rates. 


For versatility, the LaserJet 
ШР has a multisized paper 
tray that accepts various sizes 
of paper and envelopes. Ап 
optional Adobe" PostScript" 
cartridge is available. And, of 
course,the LaserJet IIIP is com- 
patible with all major software 
and HP LaserJet accessories. 


The good looks you get with 
the newest HP LaserJet look 


even better when you con- 
sider the price, Just $1,595* 
For a faxed data sheet, dial 
(208) 344-4809 from your FAX 
machine and enter document 
LD. number 9600. Now every- 
one can add a little polish to 
their work. 


HP Peripherals 
When it's important to you. 


L 


HEWLETT 
PACKARD 
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Ihe All-in-Üne DOS 


JON UDELL 


; Last year, a remarkable dialogue took place on 
аса ا فس‎ BIX and on CompuServe. Microsoft asked the 
Incorporates DOS power-user community how it thought 
а ае af erte ~ future releases of the world’s most used, 
a number of crucial __ _ loved, and hated operating system ought to 
wish-list items work. Said chief architect Gordon Letwin: 


— ———— “Tye never met a programmer who didn't 
think he could have done it better; here's an 
opportunity to enlighten us." 

Suggestions, often contradictory, spewed forth. "Support HPFS [OS/2's High 
Performance File System]" but "make DOS smaller." “Run in protected mode” 
yet “don’t abandon the 8088.” "Support DPMI [the Windows 3.0 and OS/2 2.0 
DOS Protected Mode Interface]" but also "support VCPI [the Phar Lap/Quarter- 
deck Virtual Control Program Interface]. " 

Eventually, it became clear that there were really two versions of DOS on the 
table: the much-improved yet essentially familiar DOS 5.0 we see today, and a 
high-tech DOS (version 6.0?) whose shape we can dimly discern on the horizon. 
As participants in the BIX new.dos conference began to receive beta copies of 
DOS 5.0, anxiety gave way to acclaim. While not yet the high-tech DOS for 
which many had hoped, the new version incorporates a number of crucial wish- 
list items. DOS 5.0 merits the BIX power users' seal of approval—and mine as 
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well. Spend the hundred bucks, install it, 
and use it. Unlike the ill-starred version 
4.0, DOS 5.0 earns its keep. 


Wishes That Didn't Come True 

Let's get the bad news out of the way first. 
DOS 5.0 isn'ttrimodal like Windows 3.0, 
it doesn't exhibit CPU-specific behav- 
iors, and it is neither a VCPI- nor a DPMI- 
compliant DOS extender. In simple 
terms, DOS 5.0 doesn't raise the roof for 
DOS programs the way Windows 3.0 did 
for Windows applications. The file allo- 
cation table (FAT), eight-dot-three file- 
name, 126-character command line, and 
paleolithic batch language survive intact. 
You still can't move or delete subtrees. 
Although талу users recommended that 
Microsoft license or imitate 4DOS, J.P. 
Software's superior shareware replace- 
ment for COMMAND.COM, that didn't 
happen. 

The care and feeding of TSR programs 
remains as tricky as ever, The installable 
file system feature that briefly debuted in 
version 4.01 has vanished. DOS dynamic 
link libraries—widely proposed as a way 
to deliver optional extra features on de- 
mand without increasing the size of the 
base operating system—never material- 
ized. You can't use Unix-style wild cards. 
There's no enhanced or new support for 
serial devices, tape drives, optical disk 
drives, or printers, although 2.88-mega- 
byte floppy disk drives are now sup- 
ported. DOS remains nonreentrant. The 
ІМТІЗ interface hasn't changed, so DOS 
still doesn't know what to do with disks 
that have more than 1024 cylinders. 


Wishes That Did Come True 
Relax, there's plenty of good news. Mem- 
ory relief tops the list. The kernel has 
shrunk back down to its pre-DOS 4.0 
size, which helps a little, and it will load 
up in the high memory area (the "A20 
wraparound segment" just above the 1- 
MB boundary), which helps enormously. 
Virtually al! new PCs, and many older 
ones, can now boost about 40 kilobytes of 
DOS code (and buffers) out of the pre- 
cious 640-K B reservoir, thereby achiev- 
ing a program workspace on the order of 
620 KB. Of course, 8088s, lacking ex- 
tended memory, miss out on this treat. 
For the rest of the 80x86 family, it's a 
wonderful free lunch. 

Next on the list comes upper-memory- 
block management. Version 5.0 includes 
tools that are equivalent to QEMM-386 
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and 386Max, so 386/486 users can oust 
device drivers and TSRs from conven- 
tional RAM. The revamped EMM386 
.EXE (formerly EMM386.SYS), now a 
VCPI-compliant EMS emulator, can con- 
vert extended memory to UMBs. New 
DEVICEHIGH and LOADHIGH com- 
mands stuff device drivers and TSRs, re- 
spectively, into these upper regions. You 
are already a QEMM-386 or 386Max 
user? Fear not. Their UMB providers and 
high-loaders will work with DOS 5.0, no 
questions asked. But if you operate 386 or 
better hardware and haven't yet ventured 
into the weird, wonderful world of post- 
modern DOS memory management, ver- 
sion 5.0 can be your ticket. 

Remember the DOS 4.0 shell? It has 
taken a detour through Windows and has 
emerged as a rather useful file manager/ 
program manager/task swapper (see the 
photo). The file manager—like others of 
its genre---presents accordion views of the 
disk hierarchy and supports application- 
linked documents, drag-and-drop, and 
mouse-driven copy, move, and delete op- 
erations, The program manager, as in 
Windows and Presentation Manager, of- 
fers an alternate view of the machine: not 
atree of directories, but a collection of ac- 
tivities supported by groups of programs. 

It's the task swapper, though, that 
really makes the shell. Techno-snobs 
hate to admit it, but many DOS users don't 
need true multitasking. They do, how- 
ever, want to toggle between Lotus 1-2-3 
and WordPerfect, or Quattro and dBase. 
For these users, Windows- or Desqview- 
style gymnastics can be overkill. Simple 
task switching may be the appropriate 
technology. The DOS 5.0 task swapper 
lacks some of the features of third-party 
switchers such as Software Carousel. It's 
disk-oriented rather than RAM-oriented 
and doesn't cut and paste between ses- 
sions. Butit gets the job done, and even the 
rudimentary task switching it offers can 
make the vanilla DOS environment much 
more productive. 

DOS 5.0 supports large disk partitions 
(up to 2 gigabytes) directly, without ask- 
ing you to load SHARE.EXE, as DOS 4.0 
did. You're a DOS 3.x user with Disk 
Manager- or SpeedStor-owned parti- 
tions? No problem; install (ће new version 
of DMDRVR.BIN or SSTOR.SYS (these 
come with DOS 5.0), and you'll be on 
your way. 

What about networks? Either the exist- 
ing drivers plug and play or, as with Net- 
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The DOS 5.0 shell, which runs in text mode (shown here) or graphics mode, features 
file and program managers that resemble their Windows counterparts. 


Ware and LAN Manager, new ones come 
in the box. Contrast that with the release 
of Windows 3.0, when users scrambled to 
Novell's CompuServe forum for an up- 
dated NetWare shell. Microsoft worked 
closely with thousands of users and doz- 
ens of hardware and software vendors for 
well over a year to make the upgrade to 
DOS 5.0 painless and hassle-free. The ef- 


.fort paid off. Value-added resellers, con- 


sultants, and others who frequently in- 
stall or upgrade DOS will find the result 
worth the wait. In addition to a vastly im- 
proved manual, which discusses optimi- 
zation and tuning, several invaluable 
README files address a variety of spe- 
cific hardware and software compatibil- 
ity issues. 


New and Improved Commands 
DOS commands, both internal and exter- 
nal, now respond to the /? argument with a 
blurb of description. Not a radical new 
concept, I'll admit, but a welcome change 
for traditionally user-hostile DOS. I 
toured our building and found three or 
four PCs with yellow stick-on notes docu- 
menting the FORMAT command. Good 
riddance to that embarrassing practice. 
FORMAT, by the way, now supports 
"quick" formatting of previously for- 
matted disks. If you specify /q, FOR- 
MAT zeros out the FAT and the directory, 
but it leaves the data intact—a big time- 
saver when you're reusing disks that are in 
good condition. Moreover, if space per- 
mits, FORMAT /q saves the original FAT 
and root directory elsewhere on the disk 


sothat you can UNFORMAT it. UNFOR- 
MAT is a utility that Microsoft licensed 
from Central Point Software. There are 
two others. 

MIRROR, a TSR, establishes a dele- 
tion-tracking file (MIRROR.FIL) that 
records information used by the compan- 
ion UNDELETE tool. UNDELETE can 
recover a file whose sectors haven't been 
recycled. If no MIRROR.FIL exists, UN- 
DELETE (like the Norton undelete tool) 
snoops the DOS directory and prompts 
you for the missing first character of each 
deleted filename. If MIRROR was active, 
there is no guesswork: the UNDELETE 
tool grabs complete names from MIR- 
ROR.FIL. UNFORMAT uses a hidden 
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igital Research's Multiuser 

DOS is the first multiuser oper- 

ating system to reach the mar- 

ketplace that gives PC users 
Unix-like performance and file secu- 
rity. Capable of supporting up to 16 
concurrent users on 386 and 486 com- 
puter systems, it is an operating system 
that will appeal to small businesses and 
power users alike. 

Installation of Multiuser DOS is 
smooth and easy. It coexists (in a pri- 
vate directory) with any existing operat- 
ing system, leaving all your files and 
your previous operating system intact. 
Once it's installed, a prompt allows se- 
lection of DR Multiuser DOS or any 
other operating system after a system re- 
set. You must install the copy-protec- 
tion dongle before you can bring up 
Multiuser DOS or store files on it. This 
feature also helps secure your data by 
letting you remove the dongle and dis- 
able the system. 

Multiuser DOS can be a cost-effec- 
tive alternative to networking for many 
small businesses. Taking the place of 
the network file server, a medium- to 
high-performance 386 computer can be 
used as the host system and supervisor's 
computer with as many as seven Wyse- 
compatible terminals connected via a 
relatively inexpensive serial-port card. 
An emulator program that is supplied 
with Multiuser DOS lets you use any 
vintage PC as a terminal. Ordinary tele- 
phone-type cable connects the terminals 


DR Stays a Step Ahead 


Jim Hansen 


to the host computer. 

Multiuser DOS can also serve as a 
single-user system, where each user 
partition is used to run an independent 
program or additional copies of the 
same program. Unlike programs that 
suspend and save programs to disk 
or memory buffers when they aren’t 
on-screen, such as Software Carousel, 
Multiuser DOS executes all active pro- 
grams on а time-shared basis, whether 
or not they’re in the partition currently 
shown on-screen. Jumping between par- 
titions is as simple as typing a control- 
partition number on the numeric key- 
pad. This takes about the same time as 
refreshing the screen. 

А few limitations to Multiuser DOS 
include serial support for only COMO 
and COMI], leaving you in the lurch if 
you have modem and fax boards as- 
signed to COM2 or COM3. Mouse sup- 
port is for only Logitech and Microsoft 
serial mice, and no bus mouse support 
is available. А particular annoyance is 
the way the system spooler operates: 
Output to the system printer is not 
started until an application program 
finishes output to the spooler, thus 
lengthening the time it takes to get a 
printed copy. 

Multiuser DOS is a serious, large, 
and competent multiuser environment. 
It provides all the software tools and 
system resources necessary to manage 
large-scale system security and re- 
sources, but it can't do it for you. Аз op- 


erating systems become more complex, 
PC coordinators, supervisors, and pow- 
er users will have to spend more time 
managing and maintaining their sys- 
tems...just as mainframe folks have 
been doing all along. 


Jim Hansen is director of engineering 
at Digi Test Corp. in Amherst, New 
Hampshire. He can be reached on BIX 
c/o "editors. " 


THE FACTS 


MIRROR. FIL written by FORMAT /qto 
recover the root files and directories of an 
accidentally formatted disk. If you've run 
MIRROR with the /partn switch, which 
saves a hard disk's partition table, you can 
also use UNFORMAT to recover from 
even more serious trouble. 

А number of shareware utilities emu- 
late the Unix shell's command-history 
and alias capabilities. Finally, DOS itself 
does so. А small TSR, DOSKEY, main- 
tains a scrollable list of commands, re- 
calls and completes partially typed com- 
mands, and supports aliases (macros) 
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with replaceable parameters. 

DIR wins my “most improved DOS 
command" award. You can now include 
(or exclude) files matching specified at- 
tributes; do an ascending or descending 
sortby name, extension, size, or date; and 
display names in lowercase. DIR will tra- 
verse subtrees if you specify the /s option, 
and you can use the DIRCMD environ- 
ment variable to save your favorite config- 
uration of DIR switches. 

EDLIN hasn't gone away, but you'll 
probably prefer the new EDIT. It'sa basic 
full-screen editor—pun intended, since 


EDIT.COM just launches the editor em- 
bedded in QBASIC.EXE, a QuickBASIC 
derivative that comes with DOS 5.0. 
QBASIC is a throwaway: It has QuickBA- 
SIC's hypertextual help, syntax- and 
module-oriented editing, and a debugger, 
but it compiles only to memory. Like the 
venerable GW BASIC, it will rarely be the 
tool of choice, yet, in a pinch, it can be ex- 
tremely handy. QBASIC's mouse-sensi- 
tive editor makes a nice replacement for 
EDLIN, and one of the QBASIC demon- 
stration programs, in which gorillas lob 
exploding bananas, rates a chuckle. 
conlinued 


The most basic instinct is not just 
to build, but to build the best. 


Among children, being the best is 
friendly competition. But among com- 
panies, being the best decides critical 
issues. 

Issues such as who will have jobs 
and who wont. And which companies 
will survive and which will not. 

On a global scale, it even influences 
which nations will grow economically 
stronger, and which will stagnate. 

With so much at stake, five years 
ago CalComp initiated a program to 
assure that our products would be the 
best and that our employees and fac- 
tories would be world-class competi- 
tive. Now, we can tell you that the 
program is à success. 

Today, CalComp cost-effectively 
produces the highest quality plotters, 
printers, digitizers and display sys- 
tems made anywhere in the world. 


In fact, our products are so competi- 
tive that half our sales are outside the 
USA, in the home markets of many of 
our toughest competitors. 

That has favorable balance of trade 
implications because for every $1 of 
components we import, we export 
$5.25 in complete, value-added, 
finished product. 

At the customer level, CalComp 
quality means world-class performance 


and commitments to match, with such 
industry firsts as a 3-year warranty for 
our new Pacesetter™ plotters, lifetime 
warranties on our digitizers and a 
Spare-In-The-Air™ program for our 
display systems. 

So don’t ever wonder where in the 


Î world the best plotters, printers, digi- 


tizers and display systems are made. 
The answer is here, in America, by 
CalComp. 

To find out more about CalComp's 
world-class products, call 800-932-1212. 


We draw on 
your 


=f Calcomp 


А Lockheed Company 


Thi 


©1991 CalComp, Inc. CalComp, Р.О. Box 3250 Anaheim, СА 92803. Pacesetter, Spare-In-The-Air and We draw on your imagination are trademarks of CalComp, tne. 
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Increased sales. 
Increased margins. 
| Reduced costs. 


The answer to the biggest 
sourcing and selling 
hangups in the industry! 
Your sales messages and product 
information could be just a local 
telephone call away from hundreds 
of thousands of computer and 
electronics businesses in any of 85 
countries world-wide. Place your 
new product information on the 
network — and let the network spread 
the word. Our category and free- 
form text databases are very quick 
and easy to use, so you can put your 
full catalog details on the network. 
You can even buy and sell on the 
system via the Tradelink — which 
works for you 24 hours, 365 days — 
giving your business a world-wide 
shop window. À limited number of 
Tradelink shops are still available — 
the rent is just $50 per month. Sell 
and get paid for your products 
instantly. And there's no faster way 
to deliver your software! You can 
even broadcast long distance Email 
and fax (with graphics) at local-call 
rates! 

Call your Telephone Company for 
details of your local pss or Tymnet 
number, sel your modem to 
2400N8 |, dial the number, and enter 
the User-id: INFOINDEX 
PASSWORD:IINDEXED, and 
follow the instructions. If you have 
an ANSI screen, please use it. 
Subscriptions in the USA and 
Europe are free for a limited time 
only. Just $36 buys you one hour of 
connect time. See if you like us — 
free sample time is available on 
London (44)71 224 979] 2400NS81 - 
9600N8 1. For a brochure, call or fax 


THE INDUSTRIAL 
INFORMATION 
INDEX 


РО Box 2247 London NW 6BR 
Voice tel. (44) 71 224 9990 
fax (44) 71 706 0536 
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Taking the Plunge 

[first installed DOS 5.0 on my own 4-MB 
386, which had been running DOS 4.01 
and Windows 3.0. The SETUP program 
began by saving my existing DOS to an 
"uninstall" disk and an archive direc- 
tory—a nice bit of software etiquette. 
Then it rattled through the floppy disks, 
decompressing files and moving them 
to C: \ DOS. I copied over NETS.COM, 
rebooted, and sailed smoothly along. 
QEMM -386 still worked its magic, Win- 
dows was happy, and Га gained 40 KB for 
DOS (and DOS-under-Windows) pro- 
grams, thanks to a new CONFIG.SYS 
command (DOS = HIGH) SETUP tacked 
on for me. 

W hat if you don'talready own QEMM- 
386 or 386Max? There is no DOS 5.0 
equivalent to Quarterdeck’s OPTIMIZE 
or Qualitas’s MAXIMIZE, so it’s up to 
you to figure out how best to use your 
UMBs. Put on your propeller hat, fire up 
EDIT, and experiment. EMM386 takes a 
more conservative approach than its com- 
petitors, but when you tell it explicitly to 
include all eligible regions, it obliges. 
Note, however, that the DOS 5.0 high- 
loading commands work a bit differently 
than their Quarterdeck/Qualitas counter- 
parts. 

DOS =HIGH instructs DOS toallocate 
for itself the UMBs that are produced by 
EMM386 {ог another provider). LOAD- 
HIGH and DEVICEHIGH thus work 
through, rather than around, DOS. More- 
over, any DOS 5.0-aware application can 
ask for UMB space by way of an extension 
to INT 21 function 58 hexadecimal (Get/ 
Set Allocation Strategy). I like this ap- 
proach. Regularizing access to UMBs 
won't change the world, but it's a step in 
the right direction. 

I've run DOS 5.0 for several months 
with no compatibility problems—and my 
machine sees an awful lot of new and ex- 
ойс software. Гуе also gotten good re- 
sults on a variety of other 386, 286, and 
8088 PCs. 

DOS 5.0 looks like a good all-in-one 
solution for a group of 2-MB 386s that 
need lo run XyWrite, FoxPro, and Pro- 
comm. The users of these machines, rela- 
tive PC neophytes, seem to like the task- 
switching shell. With DOS, network 
drivers, SmartDrive (now included with 
DOS), and MOUSE.SYS loaded high, 
and the swapper enabled, each task gets 
550 KB of conventional RAM. FoxPro, 
with 0.75 MB of extended memory to play 
with, is deliriously happy. (On one ma- 
chine, a 2-MB 286 that can't convert its 
extended memory to expanded memory, 
I gave the extra RAM to RAMDRIVE 


SYS. If you set the TEMP environment 
variable to а RAM drive, the shell will 
swap much faster.) 

There is one glitch: You can't switch 
away from Procomm, which in this appli- 
cation talks to an X.25 host by way of Ei- 
con's ITI.SYS. However, DOS 5.0 does 
define a task-switcher application pro- 
gramming interface that Eicon—and 
other vendors of DOS communications 
software— plans to support. The new API 
resembles Software Carousel's Open 
Link Extender. Ап application that sub- 
scribes to it will be able to maintain, or at 
least gracefully suspend, its session with 
a host. 

The only failure [ ran into—GeoWorks 
wouldn't run under DOS 5.0 on my fa- 
ther's 8088-based Zenith—turned out to 
be a false alarm. As the lengthy and very 
informative README.TXT explains, 
some programs needlessly tie themselves 
to specific versions of DOS. An intrigu- 
ing new DOS 5.0 device driver and com- 
mand, SETVER, can satisfy such pro- 
grams' spurious version checks. After I 
typed SETVER GEOS.EXE 4.01 and re- 
booted, GeoWorks behaved properly. 
DOS 5.0 automatically installs the SET- 
VER driver, along with a table of phony 
version numbers that you can extend by 
means of the SETVER command. Inci- 
dentally, conspiracy theorists who charge 
Microsoft with systems/applications col- 
lusion should note that the default 
SETVER table includes entries for Word 
for Windows and Excel. 


The Lowest Common Denominator 
Little in DOS 5.0 is new, Products from 
Digital Research (DR DOS), SoftLogic 
Solutions (Software Carousel), Quarter- 
deck, Qualitas, and others, used in com- 
bination, have for some time delivered 
nearly all DOS 5.0's key features. Cynics 
complain that Microsoft has followed, not 
led, the crowd. І take a more generous 
view. DOS 5.0 raises the lowest common 
denominator, and that is enormously 
useful. 

As an integrator, I like getting all the 
tools I need in one package, and if that 
package propagates widely, my job gets 
much easier. While I'd hoped this version 
would be the promised high-tech DOS, 
and am bitterly disappointed that Micro- 
soft didn't put in a more sophisticated 
command processor/batch language such 
as 4DOS, on balance I rate DOS 5.0 a 
solid success. в 


Jon Udell, a BYTE senior editor at large, 
administrates the BYTE editorial. LAN. 
He can be reached on BIX as "інде." 


Free i860™ Processor and i860/APX Software! By adapting Intel's АРХ (Attached Processor Executive) 


By now, you've probably heard about our industry- first software to our 4860 MotherBoard, we've created 
4860™ MotherBoard that packs the power of the Intel a way to exploit the power of the i860 to give 

$0486 CPU with the Intel 80860 RISC processor you practical multiprocessing. In fact, i860/APX 
(ін8074-- j860— 4860 ). Е provides a base for entirely new appli — 


.. cations made possible by the advent 
_ of the i860 RISC processor. 


. Technical Features: 25 or 33MHZ 

' 486/8060- 4 Mbytes of high speed 

RAM expandable to 64 Mbytes shared 

' between i486 and i860 processors 

- Socket for optional Intel Turbo Cache 
| 485™and Weitek 4167 • 7 EISA I/O 

| slots» 64-bit expansion slot for 

| optional high-speed graphic frame 

` buffer» 1 parallel, 2 serial ports and 


What you haven't heard is that, 

for a limited time, when you buy 

а 4860 MotherBoard with 8MB of RAM, 
Hauppauge will give you an i860 RISC 
processor and the i860/APX operating 
system at no additional cost. 

Why gire you this capability? Because 
you'll enjoy a level of processor perform- 
ance never before seen in a PC. Our bet 
is that you'll be so impressed, you'll 
come back for more! 


A PC Revolution: In the PC environment, a built-in PS/2-style mouse port. 

the 4860 is a 486-based MotherBoard with the new Enjoy a RISC-free investment. Our 4860 MotherBoard 
EISA I/O bus. It runs over 2 times faster than 386 com- is designed with the world's highest performing 

puters and delivers mainframe power for applications microprocessors. So you can have the world's highest 
including CAD, LAN and desktop publishing. This board performing PCs and workstations. 

is fully compatible with DOS, IBM's 08/2, Novell For more information, call 1-800-443-6284. 
Netware and SCO UNIX. What's more, Hauppauge 5 

4860 supports up to 64 MBytes of memory withouta Hauppauge Computer Works, Inc. 

RAM expansion board. ^ Cahot ims Turm 
RISC-Y Business: The i860 processor is ideal in com- Telephone: 516-4 Мы "а L IPPauUgE: _ 
plex applications, performing up to 25 million floating- Fax: 516-434-3198 نے‎ O 
point operations per second. It adds to the power In Europe (49) 2161-70603 

of the 486, so you can run rings around ordinary PCs. In Australia: (7) 262-3122 Available at your local computer dealer. 


See us at PC Expo, Booth 1628 
Trademarks: 08/2: IBM « Intel 386, i486, i860 and Turbo Cache 48574; Intel Corp. - DOS and Xenix: Microsoft Corp. - 4860, 4860 MotherBoard: Hauppauge 
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ELEX ELECTRONIC FILING - THE DOCUMENT IMAGING SYSTEM 


The ELEX Electronic Filing System 
(EEF) is a hardware/software system 
designed to reduce the frightening 
volumes of documents that burden 
businesses on a daily basis. As paper is 
eliminated, transactions are made in a 
fraction of the time required by tradi- 
tional means, costly storage facilities 
are reduced, data security and integrity 
is enhanced, and work quality and 
quantity is increased. These factors all 
give companies and individuals the 
competitive advantage they need to 
excel in the business environment of 
the 90's. 


Filing vs. Archiving 


Document image processing is a new 
technology which has just begun to 
evolve. The myriad of hardware 
devices on the market, and the lack of 
an industry standard protocol for 
communicating between them, make 
the integration of an electronic filing 
system a formidable task. And without 
an intelligent software to control all 
aspects of the storage, management, 
and retrieval of documents, the filing 
system will be nothing more than а 
micro-fiche machine in disguise. 


With these considerations in mind, EEF 
was designed as a turn-key solution 
which relieves the clients of all the 
intricacies involved in integrating a 
truly functional electronic filing 
system. Its flexible design allows 
continuous and smooth upgrade as the 
users needs grow and change. 


Open Architecture 


EEF is designed as a totally open 
architecture system. Rather than being 
a closed package, EEF is composed of 
building blocks defined by their area of 
electronic filing functionality. These 
blocks are not bound to specific hard- 
ware/ software limitations. As such, 
they can be combined in a variety of 


forms on each of the following operat- 
ing platforms, to achieve optimal 
satisfaction of an application's specific 
demands: 


e А single user workstation under the 
DOS or the OS/2 operating system. 


а A local area network - Novell 
NetWare 286 and higher or any 
MS DOS compatible network. 


e А host computer under the UNIX, 
VAX/VMS or IBM AS/400 system 
with a PC connection. 


EEF 


Scanner, Fax, Word Processing, 
OCR, Host Computer, Etc. 


Document Manager, Retrieval 


Engine, Hyper-Media, 5GL-Image 


Database. lication Generator 


Printer, Plotter, High Res. Display, | 
Fax, Host Computer 


EEF Applications 


The EEF system opens a vast new 
world of opportunities for you. The 
possible applications are limitless, and 
to name a few: 


* Automatic Fax Routing 

* Work Flow Management 

* Banking Signature Verification 

* Medical Records Management 

* Legal Case Management 

* Personnel/Human Resource System 
* [nsurance Claims Management 

* Mortgage/Loan Management 

е Contract Management 

* Engineering Department 


EEF Entry System 


For prospective clients wishing to step 
ahead with Document Imaging solu- 
tion, we propose an Entry System, 
encompassing in one package the full 
range of functions necessary for 
implementing electronic filing. 


The system components are: 


Hardware 

* Intel workstation with 386 CPU, 
8 MB RAM, 500 MB Hard Disk with 
Disk Caching controller. 


е Reflections ТОВ Multi-function 
Optical drive. 


» Fujitsu 3096E 400 DPI, 20 PPM 
scanner with 50 sheets ADF. 


е HP Laser Jet ШІ 300 DPI, 8 PPM 
printer. 


* 19" High-resolution (1664x1200) CRT 
display. 

* Hardware compression, image 
manipulation and video printing 
technologies. 


Software 


The EEF software license including: 


* 5 GL Document Imaging Solution 
Generator for quick implementation 
of filing problems. 


* Generic Work Flow Data and Image 
management system. 


е 20 Hours of Prototyping and Appli- 
cation Support Services. 


Total cost for the complete Entry 
system is US $35,000. 


EEF Implementation 


Fax your specifications and we will 
prototype your application within 
weeks, to demonstrate the ease of 
development with EEF's 5GL 
Document Imaging Solution 
Generator. 


ELEX INFORMATION SYSTEMS 


USA: 125-127 North 4th Street Philadelphia, PA 19106 USA Tel 215/627-7202 Fax 215/627-2342 
EUROPE: 65, Rue de Lausanne 1202 Geneva Switzerland Tel + 41-22-738,11,88 Fax + 41-22-738.11.90 


Trademarks; DOS, 06/2, Microsoft Corp; Net Ware, Novell, Inc; UNIX, SCO Corp; 45/400, ІВМ Corp; VAXIVMS, Digital Equip. Carp. 
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Northgate Slides 
into CEG 


DAVID ANDREWS 


Northgate’s new With another chip war brewing, it's getting 

harder than ever to avoid that look-over-your- 
SlimLine lets you shoulder feeling when it's time to buy a new 
choose which chips PC. Should you get a system based on an AMD 
———————————— 40-MHz 386 or an Intel 20-MHz 486SX? 25- 
you want included or 33-MHz 386? 25- or 33-MHz 486? While 
In your system it's great to have these choices, it's almost like 


being in the middle of a fireworks stand when 
you're allowed to buy only one bottle rocket: 
You make your choice and hope that you'll get the most bang for your buck. You 
also hope that you don't get burned. 

Fortunately, Northgate makes the decision easier with its SlimLine SP (Scal- 
able Processor) ISA system. Every SlimLine has the same motherboard design. 
When you order the machine, however, you get to pick which of the above micro- 
processors you want included in the system. If you want to upgrade later, you just 
remove the old CPU module and insert a new one. This modular design isn't 
anything earthshaking; other manufacturers offer upgrade paths in their modular 
systems. But when you open up the SlimLine and look at the motherboard, you'll 
find an Edsun CEG/DAC (Continuous Edge Graphics, D/A converter) chip, 
which provides superb antialiasing and up to 790,000 colors simultaneously on a 
standard VGÀ monitor. 


PHOTOGRAPHY SCOTT PARKER AVIS PHOTOGRAPHY, INC © 1991 


Northgate will also make the Edsun 
chip available as an option if you buy a 
PC from the company's Elegance SP line 
of systems. At press time, these systems 
were still inthe early prototype stages and 
thus not ready for evaluation. By the time 
you read this, both the desktop and tower 
modules should be Class B-approved and 
certified by the FCC. Northgate says that 
the desktop and upright versions of the El- 
egance PCs will also share a common 
motherboard. Thus, Northgate will have 
to support only two motherboards. Pre- 
sumably, the company will pass its pro- 
duction and support savings along to its 
customers. 

Preliminary figures from Northgate 
indicate that you will be able to upgrade 
from а 33-MHz 386 module to a 33-MHz 
486 module for just $999 ( plus the return 
of the module). This upgrade price is hun- 
dreds of dollars less than that of similar 
upgrades from other manufacturers. 

While all the upgrade prices were not 
yet available, Northgate said that a base 
33-MHz 386 module with 2 megabytes of 
RAM, one floppy disk drive, a keyboard, 
Super УСА on the motherboard, DOS, a 
mouse, and Windows (without a hard disk 
drive, monitor, or processor module) will 
cost $1899. A fully configured 33-MHz 
386 system with 8 MB of RAM, a 200- 
MB hard disk drive, a mouse, a Super 
УСА adapter and monitor, DOS, and 
Windows will cost $4499. 


Memory Cards Need Not Apply 
The first thing you'll notice about the 
SlimLine is its 4 4 -inch height. Northgate 
achieves this low profile with a card tree 
that lets you add expansion boards hori- 
zontally instead of vertically. When you 
order a SlimLine, you don't specify just 
the CPU: You also specify how much 
RAM you want on the motherboard. You 
can get from 1 MB to 32 MB of fast-page- 
mode RAM on the motherboard via 
SIMMs (upto 64 MB on the Elegance sys- 
tems). In this way, Northgate eliminates 
the need for memory cards, although the 
system does support add-in memory. 
When you remove the case, you'll see 
five expansion slots in the card tree: three 
full-length 16-bit slots and two half- 
length 8-bit slots. The card tree is solid 
and bends reluctantly under pressure. In 
fact, the entire base of the system seemed 
solid and didn't have a tendency to sway. 
Along with the 32-bit DRAM on the 
motherboard, Northgate integrates two 
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PRELIMINARY BYTE BENCHMARK SCORES 


For each test, the SlimLine had a 64-KB direct-mapped cache installed. 
Test results are indexed; for each index, an 8-MHz IBM AT = 1. Higher 
numbers indicate better performance. N/A — not applicable. 


SlimLine with intel 33-MHz 386 
SlimLine with AMD 40-MHz 386 
SilmLine with Intel 25-MHz 486 
Tandy 4033L X (33-MHz 386)! 
Compaq Deskpro 486/25! 
Gateway 486/25! 

Club Amarican Eagle Series 3/402 


! For comparison олу 


CPU 


4.50 
5.41 
5.15 
3.10 
6.40 


Disk 1/0 


2.88 
2.92 
2.51 
2.49 
3.80 
3.50 
2.76 


Video 


7.44 
9.72 
16.30 
5.41 
16.20 
18.80 
8.04 


FPU 


N/À 
N/À 
24.B8 
М/А 
24.80 
24.70 
МА 


z The Club American numbers аге ёо based o^ tests parformed on а preliminary ич with an AMD 386 CPU 


serial ports and a parallel port. Other 
specifications include an integrated 16- 
bit Super УСА adapter with up to 1024- 
by 768-pixel resolution, $12 kilobytes of 
video RAM, an Intelligent Drive Elec- 
tronics hard disk drive interface, support 
for a 387 or Weitek coprocessor, and a 
150-watt power supply. American Mega- 
trends manufactured the BIOS in the unit I 
used, but this is subject to change. Over- 
all, the system measures 4\4 by 16% by 
164% inches. 

The unit I looked at also had 4 MB of 
installed RAM, a 64-KB direct-mapped 
cache (expandable to 256 KB), two floppy 
disk drives, a Panasonic PanaSync C1381 
Super VGA monitor, a 200-MB hard disk 
drive, three separate CPU modules, and a 
mouse. You can easily swap the individ- 
ual CPU modules. It takes a slight tug to 
free the board, but not much more. Once 
in place, the CPU modules connect solid- 


A look inside the 
SlimLine system 
reveals the 

Edsun CEG/DAC 
chip at the lower 
left and the sturdy 
card tree at the 
right. 
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ly to the rest of the system. 

The three CPU modules of the Slim- 
Line posted respectable results in the 
BYTE benchmarks (see the table). With 
the AMD 386 CPU module, the SlimLine 
posted slightly better numbers than did 
the Club American Eagle Series 3/40 in 
its preliminary tests (see “The 486SX 
Falls Short," June BYTE). Other CPU 
modules (e.g., the 20-MHz 486SX) were 
not available for testing. The SlimLine 
unit | used came with a standard Omni- 
Key/102 keyboard. There's not much to 
say about that, except that Northgate has 
not lost its knack for making a solid key- 
board with just the right touch. 


CEG: It's Like the Fourth of July 

The effect that CEG can have on an image 
is simply amazing, but not without its ca- 
veats. Rob Ryks, vice president of R&D at 
Northgate, said that many people seem to 


think that the CEG chip will accelerate 
your application. In fact, some applica- 
tions using CEG drivers may experience a 
slight increase in display execution time. 
The CEG chip isn't yet being used in real- 
time animation. 

What the chip does provide is realistic 
rendering on a standard УСА display. Us- 
ing Edsun's CEG algorithms, the chip 
smoothes pixels on the screen and blends 
colors to eliminate the stair-step effect. 


he CEG chip can 
blend VGA’s palette 
of 256 colors into 
700,000 shades. 


As of this writing, CEG drivers were 
available for a limited number of applica- 
tions (e.g., Lotus 1-2-3 release 2.x, Auto- 
CAD, most Windows 3.0 applications, 
and for viewing still TARGA images). 
The benefits of CEG will really pay off 
when Edsun drivers are available for font 
technologies such as FaceLift and True- 
Type. 

If your application has a CEG driver, 
the chip automatically detects it. If your 
application doesn’t have a CEG driver, 
the chip is disabled by default, and you 
don't even know it’s there. You can toggle 
between CEG and standard VGA in CEG- 
supported applications, 

With its built-in color-mixing engine, 
the CEG/DAC chip can blend УСА s pal- 
ette of 256 colors into more than 700,000 
shades. It also provides a perceived reso- 
lution of 1024 by 768 pixels in a normai 
640- by 480-pixel screen. Basically, if 
your application supports CEG, you're 
getting workstation-quality images on 
standard VGA, without having to take out 
a second mortgage. 


Where There's ап NCR 

Cash Register, There's Help 

In a new agreement, NCR has agreed to 
provide field service for Northgate 
computers in the U.S. At press time, the 


aes 
maps as a tool used only for planning 
things like an RV vacation, or teaching 
geography to the kids. At Strategic 
Mapping" we're helping businesses use 
maps to enhance their information 
systems. By linking maps to a database 


or spreadshect on a personal computer, 
we've taken the classic model of an atlas 


into the 21st century. Now, over 
—— ч سیوس‎ 


sions for a multitude 
Target Marketing — Companies such 
as General Foods, Prudential Insurance 
and American Express are leveraging 
their sales and program 
dollars with ATLAS*Software by focus- 
ing on the right customers — in all the 


Sales Territory Management — 
Sony, 3M and Eastman Kodak use 


LO f 
i 3j ИЕ } 


ІШ ІШ EAST 


Eia 


ATLAS * Software to manage their sales 
territories more efficiently — maximiz- 
ing profits. 

Site Selection — Citibank, Kaiser- 
Permanente, and Pizza Hut are taking 
the guesswork out of selecting new 
business locations by using 

ATLAS» Software. 

Distribution Planning — Federal 


efficiency with ATLAS% Software — 
making certain that deliveries are on 
time, and on budget. 

Research shows that 85% of business 
databases contain critical location based 
information, yet most businesses fail to 
view their information geographically. 
With ATLAS * Sofware, you can visualize 
your database, and even print high quali- 
ty map graphics and database reports — 
adding sizzle to your presentations. 


ATE 
TC 


wy ie, ia O 


PROPOSED "em 1 
| ЗАМ FRANCISCO'S МӘНЕНЫАНЧ 
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Other PC software programs use maps 
to display data, but only Strategic 


Mapping, Inc. provides the combination 
of power, ease of usc and ; 
affordability that has — ! 
made us the 
leader in desk- 
top mapping 
since 1984. 


Call us today for a 
and demo disk. You'll see 

why we were rated #1 by PC teek — 
and why MacUser gave us their 

> mice rating. 

CALL: 408/985-7400 

FAX: 408/985-0859 


Strategic Mapping, Inc. 
4030 Moorpark Ave., Suite 250 
San Jose, CA 95117 


is а repistered trademark of Strategic 
M Inc. ATLAS ware u a Trademark of 
с Mapping. тс 61991 Strategic Mapping, lor 
na 
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Hassle-Free Printer Sharing 


for the HP LaserJet II, IID, III and IIID 


= ӘНШІ ШЕ ver 


| | Lll "The ServerJet is the smoothest and most practical 


Here's how you and your co- 
workers can have your own HP 
LaserJets without breaking the 
corporate budget. 


it's called SimplAN Server/et. 


Simply plug the ServerJe: into the 
‘Optional VO' slot of your HP 
LaserJet. Stretch phone cable, up 
to hundreds of feet, to each 
computer. Then, 12 people can 
simultaneously whaoosshh 
documents to the LaserJet at 
speeds as fast as 115,200 baud. 


No more wandering down the hall 
with floppy in hand. 


Or borrowing someone else's 
LaserJet. 


Or wasting time waiting to print. 


SimpLAN & ServerJet are trademarks of ASP Computer Products. Inc. / HP LaserJet is a registered irademark of Hewlett-Packard Co. 
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way / know to share a LaserJet." 


Frank J. Deriler, Editor 
PC Magazine, 1/15/21 


The ServerJet is available in a 
variety of models with up to 4MB of 
buffer memory. And because your 
office may have printers other than 
HP LaserJets, ASP Computer 
Products offers a complete line of 
printer sharing solutions. 


To order your ServerJet or for more 
information call ASP at: 


800-445-6190 


ASP COMPUTER PRODUCTS, INC. 


1026 W, Maude Avenue, Suite 305 
Sunnyvale, California 94086 
Phone: 408-746-2965 • Fax: 408-746-2803 
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companies were working on a similar 
agreement covering other countries. 

What does this agreement mean if you 
buy a SlimLine or Elegance PC? Accord- 
ing to Northgate, it means that if the town 
you live in has a grocery store, it should 
also have an NCR service center nearby. 
That's because, in additionto fixing PCs, 
NCR service personnel are responsible 
for fixing its cash registers, which are 
used in many businesses. NCR has more 
than 400 service centers and over 5000 
field-service personnel inthe U.S. North- 
gate says that, for major accounts, it will 
offer a response to a service call in as little 
as 4 hours. 

Northgate also offers 24-hour phone 
technical support. Just for fun, I called 
the number at 4:30 a.m. EST with a few 
questions. The technical people were 
friendly and helpful. 


Decisions: Who Needs Them? 

While the competition between AMD and 
Intel is bound to confuse buyers, in the 
end it will result in more power at lower 
prices. It will be interesting to watch what 
will amount to a tennis match as the two 
chip-making rivals exchange volleys in 
the PC marketplace. 

Meanwhile, manufacturers like North- 
gate that make solid, affordable, and, most 
important, expandable PCs will let you sit 
back and enjoy the game even more. It'sa 
lot easier to make a purchase decision 
when you know you can't go wrong. 8 


David Andrews is a BYTE associate news 
editor. You can reach him on BIX as 
"dave.news. " 
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NorthGate SlimLine SP 
$1899 

CPU modules: 386/25, 
$300; 386/33, $600; 386/40, 
$900; 486/20, available in 
late summer; 486/33, $1400 


Northgate Computer 
Systems, Inc. 

Northgate Park 

7075 Flying Cloud Dr. 
Eden Prairie, MN 55344 
(800) 548-1993 

(612) 943-8181 

fax: (612) 943-8331 
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IDEK's MULTIFLAT Series of 17-Inch Color Monitors 


IDEK s MULTIFLAT Series of 17-inch Color Monitors take 
full advantage of the remarkable properties of their Flat 
Square Tubes [FST) to deliver superior resolution and a 
sharper image that is easier on your eyes. A glimpse at 
our 17” Color Monitors reveals their matchless over- 
scanning capability that delivers a crisp, distortion-free 
display across the entire screen. 

In addition, Automatic Frequency Scanning realizes 
outstanding performance for business graphics, CAD/ 
CAM applications as well as desktop publishing on your 
Mac or IBM compatible system. 


AS you can see below, whether your requirements are 
simple or complex, IDEK has the Fiat Screen Color 
Monitor that's just right for you. And priced right, too! 
See for yourself what a difference a Flat Screen Monitor 
from IDEK can make. 


MULTIFLAT Series (17" Flat CRT Monitors) 
Model Н. Frequency Dot 


МЕ-5117 
МЕ-5217 
MF-5317 (Coming soon) 


Resolution 


20 to 50kH2 0.28 1024х 768 
30 to 57kHz 028  1024* 768 
30 to 80kHz 028 1280 х 1280 


MULTIFLAT Series (21" Flat CRT Monitors) 
Mous H. Frequency Dot 


МЕ-5021 
МЕ-5121 
МЕ-5221 
МЕ-5321 (А.Н.Рапе!) 
MF-5421 (A.R.Panel) 


Resolution 


15 to 38kHz 031 1024 х 768 
2110 50kHz 031 1024 х 768 
30 to 80kHz 031 1280 х 1280 
30 to 80kHz 031 1280 х 1280 
30 to 80kHz 026 1600 х 1280 


2 ТЕК 


EDITORS' 
CHOICE. 


March 26, 1991 
idek МҒ-5117 


[ОЕК also offers its 
MULTIFLAT Series of 21- 
inch Flat Screen Color 
Monitors that deliver the 
same superior resolution 
and performance as the 
other members of the 
IDEK lineup. 


ITI EK 
2ғуата 


IIYAMA ELECTRIC CO., LTD. 

Overseas Division 

7th FI., US Hanzomon Bldg., 2-13, Hayabusa-cho, Chiyoda-ku 
Tokyo 102, Japan 

Phone: (81) 3-3265-6081 Fax: (81) 3-3265-6083 


IDEK Europe (Germany) 
Neumannstrasse 38, 6000 Frankfurt a.M. 50, Germany 
Phone: (49) 69-521 922 Fax: (49) 69-521 927 


ШҮАМА North America Inc 
650 Louis Drive, Suite 120, Warminster, PA 18974 U.S.A, 
Phone: (1) 215-957-6543 Fax: (1) 215-957-6551 
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DiskPaper Works with Virtual Documents 


ouldn't it be great to use E-mail's 
fast-as-light capability to send an 
ad-campaign proposal (complete with 
color images and special typefaces) to a 
company? Or to electronically submit a 
portfolio of artwork to a potential em- 
ployer? Or to transmit a newsletter (com- 
plete with masthead and charts) to sub- 
scribers? With Farallon Computing's 
DiskPaper 1.0, you can. 

DiskPaper is a Mac utility that lets you 
create virtual documents whose visual fi- 
delity closely matches the original docu- 
ment. This virtual document can be a file 
that requires the DiskPaper reader or a 
self-extracting application with the reader 
built in. DiskPaper accomplishes this 
scamless transformation by posing as a 
printer driver. You simply issue the appli- 
cation's Print command and set some con- 
trols on the Printer dialog boxes that ap- 
pear, and DiskPaper creates a file with 
print images of the document. 

You can select the degree to which 
DiskPaper duplicates the original file. 
You can allow text only, letting DiskPaper 
substitute for any missing fonts, or you 
can create 72-dot-per-inch page bit maps, 
so that the file retains the document's 
pagination and format. If the original file 
contains 24-bit color images, you can 
dither them down to 8-bit images using a 
best-fit color palette (not just the default 
System palette). You can also save type- 
face information so that you can print a 
DiskPaper document. If size isn't a prob- 
lem, you can add 300-dpi page images to 
the DiskPaper file for a QuickDraw print- 
er or attach PostScript data for a Post- 
Script printer. 

With the appropriate equipment, you 
can add a brief voice message (the length 
depends on available memory) to the 
DiskPaper document. For most Macs, 
you'll need Farallon's SoundRecorder 
A/D converter unit and SoundDriver file 
to add sound to the file; for the Mac 1151 
and LC, you simply use the supplied mi- 
crophone and Farallon's built-in sound 
circuitry. You can also attach prerecorded 
sound files. 

For sensitive information, you can add 
a password to the document. [n this case, 
DiskPaper encrypts the virtual docu- 
ment's data to prevent a security breach 
by someone using a disk editor. To ship a 
portfolio or issue newsletters without los- 
ing control ofthe information, you disable 
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the ability to print the file or extract text 
and graphics from it. 

Self-extracting documents require no 
licensing to distribute. Distributing the 
DiskPaper reader with files requires li- 
censing, which can be by document (one 
document only, such as a manual) or by 
title (a CD-ROM containing multiple doc- 
uments). Check with Farallon for licens- 
ing information. 

I tried a beta version of DiskPaper on a 
Mac IIci with 8 megabytes of RAM, run- 
ning System 6.0.5 and equipped with a 
SuperMac Technology ColorCard/24 
and a 13-inch monitor. I also tried it on a 
Mac IIsi with 5 MB of RAM running Sys- 
tem 6.0.7 and equipped with a Radius 
TPD monitor. Creating a DiskPaper doc- 
ument was just a matter of selecting it in 
the Chooser and printing it. I printed a va- 
riety of files—QuarkXPress 3.0, Page- 
Maker 4.0, FrecHand 3.0, and Mac Write 
II—with few problems. 

The DiskPaper reader shows the docu- 
ment one page at a time, or it lets you use a 
thumbnail display to get an overview of 
the document. You can print the pages or 
zoom in to examine a graphic. If the text- 
extraction feature is enabled, you can save 
the document's text to a file or select a 
portion of text to copy to the Clipboard. 
Two tools—marquee and lasso—let you 
select rectangular or irregularly shaped 


sections from a document's graphic. I was 
able to add sounds to the documents using 
a MacRecorder on the Hei and a micro- 
phone on the IIsi. 

DiskPaper lets businesses enhance the 
power and speed of communications to 
distribute information. You can send a 
time-critical document to an office, 
where it's dispatched over a network to 
people faster than using overnight mail, 
copying the pages, and handing the copies 
out. The utility is also valuable in cases 
where document fidelity is crucial. 

—Tom Thompson 


\ҮАТСОМ C38.0/386 
Optimizing C Compiler and Tools 
for 586 Extended DOS 


NATC OM-C/386 


[ог W indows 


Ü Interactive source- 
level debugger 


U Generates high- 
rformance code for 
32-bit protected mode 


у Microsoft source and 
library compatible 

U Fast, tight code 

U Profiler 


0 Protected-mode 
version of compiler 


U Graphics library 
U 100% ANSI C and 
SAA compatible 


i Run-time compatible 
with WATCOM 
FORTRAN 77/386 


8” 
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icrosoft С Code. 


Experts Agree on WATCOM C: 


^When Novell went looking for a 32-bit compiler for use with the NetWare 386 developer's kit, the 
company selected WATCOM's. , .It's clear that Novell chose wisely; this product is a winner? 


Fred Hommel, BYTE, December 1989 


“WATCOM C/386 is a fantastic new ANSI C compatible compiler for 386-based PC’s., .If you have 
written your application in Microsoft C, you will love this compiler? 
J. Richard Hines, Electronic Test, December 1989 


“Microsoft library- and source-compatibility makes WATCOM C7.0/386 ideal for porting DOS 
applications to 32-bit native mode. This compiler enables full 386 performance without 640K 
limitations.” 

Richard M. Smith, President, Phar Lap Software, Ine. 


“WATCOM is definitely the leader in object-level optimiza 
WATCOM C showed shining performance.” 


Computer Language, February 1989 


WATCOM C8.0/386 Professional 


* 100% ANSI C optimizing compiler * Protected- 
mode version of compiler * 386 run-time library 
object code • Windowed source level debuggep 
* Profiler * Editor * 386 graphics library 
* MAKE * Linker * Object-code librarian 


8 ңе 


ж ЖАТС C/386 f 
0 Enables 32-bit Windows 3.0 GUI applications 


"M Interactive debugger for 32-bit Windows 
GUI applications 


М Ideal for porting 32-bit Unix applications 


r Windows 


* Object-code disassembler * Supports Phar Lag to Windows 
and ERGO DOS extenders М) 32-bit flat model simplifies = 
Windows memory management 


А Royalty-free run-time license 
ra Requires Windows 3.0 SDK, | 
does not require DOS extende: 


415 Phillip Street, Waterloo, Ontario, Canada N2L 3X? 
Tel. (519) 886-3700 Fax (519) 747-4971 
WATCOM С oa trademark uf WATUOM Systems Inc. 


names аге the prrgiertics uf their respective owners. 
C Copyright 1990 WATCOM Products Inc. 


_ NEWS 


CD-ROM Finally Becomes Affordable 


Б or most of us, the thought of putting a 

і CD-ROM drive in our PC has been 
an exercise in "someday, maybe." De- 
spite all the hype of unlimited informa- 
tion access and the promises of lower 
prices, the reality of CD-ROM has been 
expensive and difficult-to-install drives 
and a dearth of reasonably priced soft- 
ware. 

The software situation has been im- 
proving slowly, but low-cost drives were 
just a dream—until now. The Tandy 
CDR-1000 sells for $399 complete, half 
the cost of other CD-ROM drives. 

Not only is the CDR- 1000 inexpensive, 
but it’s simple to install. After removing 
the cover on my PC, I slipped in the drive, 
checked a few jumpers on the add-incard, 
connected two cables between the drive 
and the controller, and put the cover back 
on the system. At that point, I ran an in- 
stallation program that installed the 
Microsoft CD-ROM extensions in my 
CONFIG.SYS file and tweaked my AU- 
TOEXEC.BAT file. 

I was done. The total time was about 15 
minutes, and the drive worked flawlessly 
the first time. 

Of course, Tandy had to cut a few cor- 
ners to keep the price down, but surpris- 


ingly few. There are no motor-driven me- 
chanics to slide the CD-ROM cartridge in 
and out of the drive. In fact, there's no 
disc cartridge at all, and that's a big plus. 
You slide out the drive drawer, lift a lid, 
drop in the CD-ROM, close the lid, and 
slide the drive drawer back in. It couldn't 
be simpler. Fewer moving parts mean 
fewer things to break. And because the 
CD-ROM doesn't sit in a cartridge (as in 
allthe competing units), you don't have to 
spend the bucks for extra cartridges or go 
through the annoying exercise of chang- 
ing the CDs in a cartridge. 

Low cost or not, the CDR- 1000 has one 
great advantage over its competitors: At 
over 150 kilobytes per second, its data 
transfer rate is twice what most others can 
do. That more than makes up for its slow 
seek time of about 800 milliseconds, es- 
pecially since CD-ROM applications tend 
to transfer large amounts of data once 
they've found its location on the disc. 
Tandy engineers have designed a custom 
interface for the CDR-1000, eschewing 
the usual SCSI port that other CD-ROM 
drives use. The interface is the key to the 
drive's performance, delivering data di- 
rectly to the PC bus. 

I shouldn't fail to mention that you can 


50 BYTE * JULY 1991 


use the CDR-1000 for the mundane (al- 
beit enjoyable) task of playing music CDs. 
А headphone jack and volume control on 
the front pane! and phono jacks on the 
back of the add-in card let you hook up to 
an external stereo system. À pop-up soft- 
ware utility lets you control the music 
functions. 

Tandy is the 500-pound gorilla of com- 
puter retailing. You can't help but pay at- 
tention when this corporate giant decides 
to make a move. This is one situation 
where the company's size is a distinct ad- 
vantage. With good reason, Tandy sees a 
huge potential market for CD-ROM ap- 
plications. Апа by pricing the CDR-1000 
so low, it has set an example that other 
manufacturers will be forced to follow, 
pulling CD-ROM applications from an 
elite corner and putting them into the 
mainstream. Software prices are sure to 
fall as well with volume. 

A CD-ROM drive brings a new realm 
to desktop computing—and perhaps some 
danger as well. I spent hours browsing 
through the text and pictures of The New 
Grolier Electronic Encyclopedia, and I 
had to be almost dragged away from my 
computer. @ 

—Stan Miastkowski 


CDR-1000 
$399 


Requirements: 

IBM PC or compatible with a free 
half-height 54 -inch floppy disk 
drive bay and a free 8-bit 

add-in slot. 


Tandy/Radio Sback 

700 One Tandy Center 
Fort Worth, TX 76102 
(817) 390-3300 

Circle 1171 on Inquiry Card. 


“Му Dolch ө 
is awesome. . 


“Hey, I now own the perfect 
portable that lets me get my work 
done anywhere. Not just a few files . . 
everything I had on my desktop!” 

“Powerful? You bet! After I 
downloaded all my desktop stuff, on 
it's 200 MB HD, | sull had plenty of 
room left and it screamed through 
everything at 11 MIPS!” 

“My Dolch P.A.C. is setting new 
‘rules’. It's portable, fast and I still can 
add 4 full-size internal expansion 
cards. Wow!" 

“You have to sce the brilliant display 
— I mean really see it. ТЕТ is the latest 
color technology, that's fully VGA 
compatible.” 

“Hey! Don't take my word 

for it. Experts like PC 
m Magazine judged my Dolch 
Ё РАС. to‘... outelas adi 
Р other portables and picked 
Dolch three years in a row as 
Editors’ Choice!” 


{ ТЫ | F Mn lz | 
| = | ) | m 5 | 
MAGA 2! 773 MAGAZINE IMAGAZINE | 
EDITORS’ | EDITORS’ EDITORS’ 
CHOICE CHOICE CHOICE 
“Get a Dolch today, choose a 


286™, 386SX™, 386DX™ or a 486™ 
like minc. . . clearly the best PC you 
can buy today, and it happens to hare 
а handle. Get a lot more work done 
—where and when you want.” 


Wait?. . .Call today. 
(800)538-7506 US; (800) 233-2077 CA 


In Canada call Laptech 1-800-561-4527 


ССП 


ж. кө 


ROAD-POWER FOR THE BEST OF US 


Doich Computer Systems 372 Turquoise Street е Milpitas, СА 95035 * Tel: 408-957 6575 © Fax: 408-263-6305 
"X 285, 386SX,386DX, and 480 ше registered trademarks of Intel Corporation 


Circle 96 on Inquiry Card. 


Speed, Power, 


and Compatibility 


from Atari 


tari is offering what it 

calls a true 32-MHz, 
32-bit computer system. 
Geared toward applications 
such as professional graph- 


ics, CAD/CAM, and desktop 


publishing, the ТТ030 is 
based on Motorola's 68030 
microprocessor. The open- 
architecture system includes 
built-in cache memory and 
a 68882 enhanced floating- 
point math coprocessor. Its 
standard 2 MB of RAM is 
expandable to 26 MB. 
Among other features, 
the system has a 34-inch 
floppy disk drive, four 
serial ports, an internal 
A24/DI6 VME card slot, 
and an optional hard disk 
drive. The three graphics 
modes of the ТТ030 are 320 
by 480 pixels with 256 
colors, 640 by 480 pixels 
with 16 colors, and 1280- 
by 960-pixel monochrome. 
The system also includes 
network-ready hardware and 
a real-time clock with non- 
volatile RAM. 
Price: $2399.95 to 
$3499.95, depending on 
configuration. 
Contact: Atari Computer, 
1196 Borregas Ave., P.O. 
Box 3427, Sunnyvale, CA 
94088, (408) 745-2000; fax 
(408) 745-2088. 
Clrela 1271 on Inquiry Card. 


The Cube 386/40 
Enhanced System 
offers workstation 
performance at a 
386 price in its 
Deskline model. 


Ја. = 


WHAT'S NEW 


SYSTEMS 


The open architecture of Atari's TT030 lets you expand your 


system as your needs change. 


Power In a Cube 


ased on AMD's 

Am386DXL 40-MHz 
microprocessor, the Cube 
386/40 Enhanced System 
provides 21 percent more 
power than а 33-MHz system 
at the same cost, according 
to Cube Computer. The sys- 
tem is available as the 4'4- 
inch-high Deskline or the 13- 
inch-high Desktower. 

The Cube 386/40's 4 MB 
of RAM is expandable to 64 
MB, and it has a 64-KB 
high-speed memory cache. It 
includes a 104-MB Conner 
Intelligent Drive Electronics 
hard disk drive, 3!5- and 
514 -inch floppy disk drives, a 
Trinitron Super УСА non- 
interlaced 14-inch color 
monitor, a noninterlaced 
УСА card with 1 MB of 


A 
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video RAM, an internal 
modem, a Microsoft Mouse, 
and Adobe Type Manager. 
Price: $3690. 

Contact: Cube Computer 
Corp., 150 Clearbrook Rd., 
Elmsford, NY 10523, (800) 
522-2823 or (914) 592-8282; 
fax (914) 592-3482. 

Circle 1272 on Inquiry Card. 


Mini 386SX 


Offers 
Something New 


fresh design and an 
all-new interior coupled 

with a programmable key- 
board delineate the minidesk- 
top 20-MHz 386SX cache 
computer. The Gateway 2000 
machine has an integrated 
floppy disk/Intelligent Drive 
Electronics (IDE) host 
adapter and serial and parai- 
lel ports that you can dis- 
able through the BIOS. 

Designed around a back- 
plane and riser card with five 
16-bit slots, the 386SX/20 
comes with 4 MB of RAM 
(expandable to 16 MB), an 
80-MB IDE hard disk drive 
(expandable to 200 МВ). 
and a 32-KB RAM cache. It 
includes 3%- and 54-inch 
floppy disk drives, a VGÀ 
chip set with 512K bytes of 


RAM on the motherboard, 
and a color monitor. The 
daughterboard processor 
snaps onto the backplane. 
Price: $1995. 

Contact: Gateway 2000, 
610 Gateway Dr., North 
Sioux City, SD 57049, 
(800) 523-2000 or (605) 232- 
2000; fax (605) 232-2023. 
Circle 1273 on inquiry Card. 


Infinity In a 
Small Space 


20-MHz Infinity 
Desktop Computer is 

available in five configura- 
tions from Falco. The ma- 
chine increases CPU per- 
formance by 25 percent over 
the company's 16-MHz In- 
finity model. 

The 20-MHz Infinity has 
a built-in 65-W auto-ranging 
power supply. With the ex- 
ception of the unit's one par- 
allel and two serial ports, 
peripheral interfaces are on 
the motherboard. The unit 
includes 512 KB of video 
RAM, | MB of expandable 
RAM, and two three-quar- 
ter-length 16-bit bus-expan- 
sion slots for LAN, fax, or 
other cards. A 1.44-МВ 
floppy disk drive is standard 
on all but the diskless 
version. 
Price: Diskless, $1016; 
with one floppy disk drive, 
$1098; with 40-MB hard 
disk drive, $1635; with 100- 
MB hard disk drive, $1954; 
with 210-MB hard disk 
drive, $2404. 
Contact: Falco Data Prod- 
ucts, Inc., 440 Potrero Ave., 
Sunnyvale, CA 94086, 
(408) 745-7123; fax (408) 
745-7860. 
Circle 1274 on Inquiry Card. 
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WHAT'S NEW 


Scan іп Color on 
Your Mac or PC 


W ith the Niscan Spec- 
tra, you can scan color 
images on your Mac or PC 
in over 16 million colors in a 
single pass. The Spectra 
uses a single color-corrected 
white-light source to give 
true color. 

Spectra for the Mac's 
ScanDo/DA software lets you 
scan directly to a file. The 
scanner lets you display an 
entire image on-screen at 
full resolution or view just 
part of an image for pre- 
viewing. Its RS-422 interface 
connects to the modem 
port. 

Spectra for the PC in- 
cludes either Color Lab soft- 
ware for Windows or Scan- 
Rix software for non- 
Windows environments. Its 
RS-232 interface connects to 
the serial port. 

Price: $899. 

Contact: Nisca, Inc., 1919 
Old Denton Rd., Suite 104, 
Carrollton, TX 75006, 
(214) 242-9696; fax (214) 
245-0942. 

Circla 1275 on Inquiry Card. 


Share 
a Flat Screen 
with a Friend 


monochrome graphics 

terminal, the flat-screen 
MC6 comes with a key- 
board and provides simulta- 
neous connection to two 
computers. Each user can 
choose a full-page or split- 
screen display. 

The MCG is compatible 
with ANSI, ASCII, and En- 
hanced PC keyboards. Sys- 
tem compatibility includes 
Unix, VMS, PC MOS, and 
Concurrent DOS. The termi- 
nal has a serial RS-423/ 
RS-422 port, an RS-423 
port, and a PC-compatible 
port. Its 14-inch screen can 
display in green, amber, or 
white in full overscan and 


PERIPHERALS 


Removable Cartridges 
їп Two Capacities 


The Infinity 88 Turbo removable cartridge hard disk drive 
uses 88-MB cartridges and has an average seek time of 20 
ms, Its formatted capacity is 85.3 MB, achieved by an in- 
creased track density on the hard disk within the cartridge. 
Features of the Infinity 88 Turbo include external SCSI ter- 
mination control switches, an external fuse, and a rotary 
SCSI ID dial. À SCSI controller card is required. 

Price: $1799. 

Contact: Peripheral Land, 
Inc., 47421 Bayside Pkwy., 
Fremont, СА 94538, (800) С == 
288-8754 or (415) 657-2211; fax (415) 6 683- 9713. 
Circle 1278 on Inquiry Card. 


DiscXchange is a portable 44-MB external removable car- 
tridge hard disk drive that connects to standard PC parallel 
printer ports. With an average seek time of 20 ms, DiscX- 
change includes a temporary device driver that functions as 
a small TSR program; it instantly assigns a drive designa- 
tion based on the next available drive or partition, eliminat- 
ing the need for you to alter the CONFIG.SYS or AUTOEX- 
EC.BAT file on your PC. DiscXchange includes a built-in 
power supply and one 44-МВ cartridge. It also comes with a 
carrying case and a removable 
power cord. 
Price: $1649. 
Contact: Interpreter Disc 
Products, Inc., 11455 West 
48th Ave., Wheat Ridge, CO 
= 80033, (303) 431- 
. 8991; fax (303) 431- 
9056. 
Circle 1279 on Inquiry Card. 


has a 76-Hz refresh rate. < 
Ргісе: $679. 

Contact: Link Technol- 

ogies, Inc., 47339 Warm 
Springs Blvd., Fremont, 

CA 94539, (800) 448-5465 or 
(415) 651-8000; fax (415) 
651-8808. 

Circle 1276 on Inquiry Card. 


The MC6 graphics 
terminal offers 
simultaneous 
connnection 

to two users. 


This Printer 
Remembers Your 
Favorite Fonts 


he Facit P5160 laser 

printer prints at 16 ppm 
and comes with 1.5 MB of 
standard memory. You can 
expand the printer's mem- 
ory to 4.5 MB in 1-MB 
increments. 

Available with or without 

Adobe PostScript, the P5160 
can support Hewlett-Pack- 


* ard LaserJet Series II emula- 


tions. You upgrade it by 
sliding out the controller 
board and inserting the ap- 
propriate new board. 

The P5160 can remem- 
ber up to four printer config- 
urations of different font 
sizes, page drawers, and page 
lengths and can recall them 
at the push of a button. The 
standard 250-sheet drawer 
accepts sheet paper, laser 
labels, and transparencies 
as well as letter- and legal- 
size paper. А second 500- 
sheet drawer is available, as 
is a 70-envelope feeder. 
Price: $3799; PostScript 
model PS-17, $4349; model 
PS-35, $4849. 

Contact: Facit, Inc., 400 
Commercial St., Manches- 


ter, NH 03108, (800) 733- 
2248 or (603) 647-2700; fax 
(603) 647-2724. 

Circle 1277 on Inquiry Card. 
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Trick Your Мас 
into Thinking Big 


f you've been wishing 

you could get a 20-inch 
picture on your 9-inch Mac 
monitor, you may find the 
TotalVision board to be just 
the ticket. From Technology 
Fusion, TotalVision trans- 
forms the internal display of 
your Mac Classic, SE, or 
Plus, making your computer 
think it's working with а 
larger screen. 

TotalVision works in 
hardware pan, hardware flex, 
and hardware zoom modes. 
Its hardware pan feature ex- 
pands the 512- by 342-pixel 
display to 1024 by 1024 
pixels. Ав the mouse cursor 
touches the edge of the 9-inch 
screen, it pans across the 
20-inch virtual desktop at 
hardware speed. The flex 
feature lets you see the full 
8'4-inch page width of doc- 
uments without having to 
scroll back and forth; used 
with the pan feature, it shows 
a full two pages. Zoom lets 
you expand any portion of 
an image. 

Price: $349. 

Contact: Technology Fu- 
sion, Inc., 1667 Cole Blvd., 
Suite 400, Golden, CO 
80401, (303) 278-1295; fax 
(303) 278-7215. 

Circle 1280 on Inquiry Card. 


From Memory 
Board to Hard 
Disk In a Flash 


n XT- and AT-compat- 
ible nonvolatile memory 
board, Flash Disk uses its 
DOS driver software to 
emulate a hard disk drive. 


2 
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WHAT'S NEW 


ADD-INS 


TotalVision changes rhe Мас" internal display for big-screen 
benefits. 


The board's access time is 
250 ns, according to the 
manufacturer. 

Unlike ROM and 
EPROM boards, Flash Disk 
can be erased and pro- 
grammed in the PC. The 
board's 16 SIMM sackets 
accommodate up to 16 MB of 
memory in 1-MB incre- 
ments or up to 32 MB in 
2-MB increments. 

The standard two-slot 
board is available with 16 or 
eight SIMM sockets. The 
smail one-slot board comes 
with four SIMM sockets. 
Read-only jumper-selectable 
sectors of the board provide 
data and virus protection. 
Price: Without memory: 
$695 with four SIMM sock- 
ets; $895 with eight SIMM 
sockets; $995 with 16 SIMM 
sockets. 

Contact: Computer Mod- 
ules, Inc., 2348C Walsh 
Ave., Santa Clara, CA 
95051, (408) 496-1881; fax 
(408) 496-1886. 

Circle 1281 on Inquiry Card. 


A nonvolatile 
memory board, 
Flash Disk 's 
modularity makes 


the expansion 
choice yours. 


Ultra VGA 
on a Half Card 


he MicroVGA 452 

video controller board is 
a half-length AT-compatible 
card. With its XT form fac- 
tor, the card fits into any 
PC 16-bit expansion bus slot 
with bus speeds of up to 
12.5 MHz. 


The card's Ultra VGA 
driver increases the usual 16 
or 256 colors on a monitor 
to 742,813, with near-photo- 
graphic quality, according 
to the company. It has a 60- 
Hz refresh rate and 512 KB 
of video RAM, Software 
drivers include Super VGA 
for Windows 3.0 and Ultra 
УСА for Windows 3.0 and 
Autodesk applications. 
Price: $395. 

Contact: Monolithic Sys- 
tems Corp., 7050 South Tuc- 
son Way, Englewood, CO 
80112, (800) 525-7661 or 
(303) 790-7400; fax (303) 
790-7188. 

Circle 1282 on Inquiry Card. 


SPARC Up 
Your PC 


he SPARC-based Opus 
Series 500 Personal 
Mainframe line of add-in 
boards lets standard PCs run 
SunOS and MS-DOS appli- 
cations simultaneously. So- 
phisticated software engi- 
neering and board design 
allow the equivalent of a 
Sparcstation to reside on a 
single AT-size board, ac- 
cording to Opus Systems. 
The board, which runs in 
Windows 3.0 and supports 
Sun View, lets you use 
Sparcware applications 
without a high-resolution 
monitor and with your DOS 
software. 

Price: $6495 and up. 
Contact: Opus Systems, 
329 North Bernardo Ave., 
Mountain View, CA 94043, 
(415) 960-4040; fax (415) 
960-4001. 

Circle 1283 on Inquiry Cord. 


VGA Goes Video 


Т apeCaster, a half-slot 
card for your XT, con- 
verts your VGA output to 
NTSC or PAL video. Each 
version of the card provides 
a video representation of your 
monitor's screen as long as 
your computer is turned on. 
The hardware-only ap- 
proach of TapeCaster pro- 
vides compatibility with 
professional-quality studto 
equipment as well as low- 
end VCRs. The board pro- 
cesses all VGA video 
modes to a maximum resolu- 
tion of 640 by 480 pixels in 
24-bit color. TapeCaster re- 
quires only power from 
your computer; it has no 
communication needs. 
Price: $750. 
Contact: Redlake Corp., 
15005 Concord Cir., Morgan 
Hill, CA 95037, (408) 779- 
6464; fax (408) 778-6256. 
Circle 1284 on Inquiry Card. 


This 1s what the 
worlds most powerful 486 
system looks like. 


Cylindrical pin and 

tumbler locks keep 

unauthorized fingers 
out of the hardware. 

( wur data is 
equally safe, because 
we've buill p 
protection into the 


firmware.) 


| AMMA, a 256KB write- | 


ETMS; Everex Thermal Management System, 


makes this the first system to solve the high temper- 
cup and related reliability problems o mE € 
a ture processors. A partition separates the c. 
тшо two compartmenis, independently cooled by Ке te” 
SmartFans"" One contains the CPU, one the drives. угар 
Baffles funnel cool air where its’ most needed. Even for ا‎ < 
the power supply is cool, because at 400 watts, it Me ch we'll 
runs at a fraction of its capacity. bring you 
as new tech- 
nologies 
All the full-length стеля slots you'll ever need — ni dion 
12 altogether, including Ю EISA slots. The cube is | 


also available іп 8 slot ISA configurations. 


Space for four quick release. half-height drives. They're 
back caching architec- | front accessible, behind 
| ture, forming “two-tier” | 
| 


caching in combination 
with the 486 chips 8KB 
| internal cache. It improves 


a hydraulically dampened 
door—which makes sure your drive heads are reading 
disks and tapes, not dust, smoke and humidi 


| | | 
the cache hit ratio from | The486/33 CPU chip, Intel (| 
The entire 90% to as much as 99%. | hottest. But when hotter chips Quick release drive bays 
interior | " come around, the cube wiil be accommodate up to four 
ofthecubeis | | coolenoughto handle them. | more drives that can be 
accessible | | And that includes | swapped out in less than 
s — | | multiprocessors. | five minutes. 
Inroug | | | { 
side panels, 
using 
thumbscrews. 


| 
| 
| 
| 
| 
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And this 15 why 


Conventional system design cant cope 
anymore. The emerging technology is just 
too hot for it. 

Enter the STEP Megacube? Designed 
from the ground up, the STEP Megacube 


is a 486" system unlike any other. 

e It incorporates ideas from the 

mainframe world, such as its 

caching architecture and thermal manage- 
ment. And it has performance and features 
that make it a perfect fileserver. Or a per- 
fect multiuser system. Or a perfect graphics 
workstation. 

А 486/33 CPU combined with Еуегех$ 
proprietary Advanced Memory Manage- 
ment Architecture (AMM A") gives it warp 
speed — 20.8 MIPS. Space for eight drives 
gives it storage that will remind you of the 
Library of Congress. And twelve expansion 
slots give it more expandability than you 
can shake a peripheral at. 

And if it happens to be an Everex” 
peripheral, you could get a nice perfor- 
mance bonus. Because Everex graphics, 
networking and controller boards are 


designed to take full advantage of our STEP" 


architecture for even better performance. 
Combine all this with up to 64 MB of 

RAM—enough for the most demanding 

applications—and you wind up with a com- 

puter that can be configured for anything. 
Fven the future. 


the STEP Megacube eliminate the upgrada- 
bility problems inherent in other systems. 
Which means that when the next generation 
processors arrive—like the 50 MHz 486, just 
down the road—all you have to do is swap 
out motherboards. No space problems. No 
overheating problems. 

No obsolescence. 

Performance-wise, this is a machine that 
will be hot long after others are cold and 
buried. In fact, as of now, there’s no end in 
sight to the STEP Megacube's upgrada- 
bility path. 


Peak 
Pesformance 


SYSTEM 
RELIABILITY 


у. 


System 
ure 


250°C TEMPERATURE 25°C 


The Everex Thermal Management System (ETMS) Improves 
system reliabiliry by reducing internal temperatures. 


But really, that shouldnt be much of a 
surprise. After all, at Everex, our mandate 15 
“Always innovate, never compromise.’ And 
that’s exactly the approach we took when we 
built the STEP Megacube. 

Granted it doesn't look like your typical 
486 system. Fortunately, it doesn't perform 
like one either. To find out more about what 
it can do, give us a call. 


For a free copy of the STEP Megacube Application Guide. call: 


You see, the design breakthroughs of 1-800-368-8ТЕР 
Introducing the STEP Megacube. 
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Macs and Suns 
As Partners 


5b idirectional, peer-to- 
peer connection be- 
tween Sun and Macintosh 
computers is available with 
Sun-Partner. The software 
lets Sparcstation and Mac 
users access and изе files 
on each other's machines in 
the format and user inter- 
face that is native to each 
platform. 

Sun-Partner permits all 
networked devices (such as 
printers and database 
servers) to be available si- 
multaneously to both Sun 
and Mac computers from 
either Sun's OpenLook or 
the Mac user interface. The 
product creates a peer-to- 
peer network and supports 
applications that run on 
multiple platforms, support 
standard file formats, are 
divided or client/server 
based, or include trans- 
lators. 

Price: $695 per Sparcsta- 
tion; LocalTalk card, $595; 
IPT's software for the Mac, 
$295. 

Contact: Information Pre- 
sentation Technologies, [nc., 
5000 North Pkwy. Calaba- 
sas, Suite 304, Calabasas, 
CA 91302, (818) 347-7791; 
fax (818) 992-5580. 

Circle 1290 on Inquiry Card. 


DDS DAT 
for AppleTalk 
and TOPS 


| .3-gigabyte digital 

data storage, digital 
audiotape automatic mass- 
storage backup and restore 
system is available for 
AppleTalk and TOPS net- 
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Mac screen connected to a Sparcstation with Sun-Partner. 


Sun Sparcstation screen connected to a Mac with Sun-Partner. 


works. MacBack DAT also 
backs up local Mac drives 
on the network. 

MacBack DAT's intuitive 
menu lets you quickly select 
the files you want to back 
up and when you want to 
back them up. The unit's 
Autostart automatically car- 
ries out your instructions. 
The MacBack DAT transfers 
data at an average rate of up 
to 4.5 MB per minute over a 
SCSI bus and 2.5 MB per 
minute over an Ethernet 
system. 

Price: $4995. 


Contact: Advanced Digital 
[Information Corp., 14737 
Northeast 87th St., Red- 
mond, WA 98073, (800) 336- 
1233 or (206) 881-8004; 

fax (206) 881-2296. 


Circle 1291 on Inquiry Cord. 


А Choice 
of Adapters 


ight-bit, 16-bit, and 

Micro Channel 10Ваве- 
T adapters for the PC are 
available from Invisible Soft- 
ware. The Ethernet adapt- 
ers use twisted-pair cables to 


provide a transmission 
speed of 10 Mbps. 
Compatible with Novell 
NE1000 cards, the Invisible 
Ethernet 10Ваѕе-Т/8 8-bit 
adapter lets you run Novell 
NetWare and Invisible's 
own Net/30 operating sys- 
tem. The Invisible Ethernet 
10Ваѕе-Т/16 16-bit Novell 
NE2000-compatible board 
is based on VLSI technology. 
The Invisible Ethernet 
IOBase-T/A adapter for the 
Micro Channel bus is NE/2 
compatible. Each board in- 
cludes a standard Ethernet 
15-pin D-type connector as 
well as an RJ-45 connector 
for twisted-pair Ethernet 
connections. 
Price: l0Base/8 and /16 
adapters, $369; 10Ваѕе-Т/А 
adapter, 3469. 
Contact: Invisible Soft- 
ware, Inc., 1142 Chess Dr., 
Foster City, CA 94404, 
(415) 570-5967; fax (415) 
570-6017. 
Circle 1292 on Inquiry Card. 


An Adapter 
That's 
Three in One 


һе CN950E is a three- 
in-one adapter for EISA 
bus-based file servers and 
workstations. The card sup- 
ports Ethernet thick and 
thin coaxial cabling as well 
as unshielded twisted-pair 
10Ваѕе-Т cabling. 

Designed with dual-port, 
shared-memory capabilities, 
the CN950E provides data 
transfer at 10 Mbps. The 
card's software drivers let 
you work in a variety of net- 
works, including NetWare 
286 and 386, Lan Manager, 
Vines, and 3 -- Open, 

Price: $599, 

Contact:CNet Technology, 
Inc., 2199 Zanker Rd., San 
Jose, CA 95131, (408) 954- 
8000; fax (408) 954-8866. 
Circle 1293 on Inquiry Card. 
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KEY TRONIC'S WORLD 


INVITATIONAL TYPE-OFF 


The World's Fastest Typists 


Will Be Performing On Our Keyboard 


The search is on to find the fastest typist 
in the world. 


The Key Tronic first annual World 
Invitational Type-Off finals will be held 
in Las Vegas in October. You could be the 
winner and drive away in a brand new 
92 Buick Park Avenue — plus take 
home $10,000 cash, a new computer 
and some great memories of Las Vegas. 
You could even end up in the Guinness 
Book of World Records or on national 
television! 


The Key Tronic? KB 101 PLUS™, 
approved by Professional Secretaries 
International? has been selected as the 
"official" keyboard for the Type-Off. 


The KB 101 PLUS uses the industry- 
standard 101-key layout with enhanced 


productivity features to help promote 
high-speed data entry. The KB 101 PLUS 
is designed for optimal operator comfort 
— with a low-profile design, adjustable 
key feel. adjustable legs and a positive 
tactile feedback. This means consistent 
touch and low fatigue. 


If you or someone you know can make 
a keyboard smoke, call Key Tronic today 
and ask for the official 

entry information 

packet. This is the 

computer event of the 

year, and you can 

be part of it. 


Call 1-800-262-6006 


"For Your Official Entry Form. 


іп Canada 1-800-348-6006. 
Outside U.S.A. call 1-509-927-5515. 
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Circle 152 on Inquiry Card. 
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Vaults for your information. Fortresses for your data. Whatever you call them, Sony rewritable and 
multifunction optical drives are extraordinarily reliable storehouses for data-intensive applications 
like image storage, CAD/CAM and network backup. 

Our optical drives are tested to exacting specifications. And when you use Sony removable 
optical media, you're doubly safe, since it's tested to the same high standards as our drives. 

So if having reliable access to your data is important 
to you, trust it to Sony optical products. Because nobody — - 
knows the technology better than we do. S O N Y. 


For a complete catalog of Sony storage products, SONY COMPUTER PERIPHERAL 
call 1-800-433-3422. PRODUCTS COMPANY 


Sony Computer Peripheral Products Company 655 River Oaks Parkway Зал Jose, CA 95134 Circle 263 on Inquiry Card. 


Answer the 
Phone While at 
Your Computer 


ФЕ he TeleDesk Power- 

B Plus Workstation lets 
Centrex users concurrently 
combine telephone-cal]-han- 
dling activities with 
business applications in a 
Windows 3.0 environment. 
PowerPlus Workstations are 
compatible with NetWare as 
well as with Conveyant's 
LAN. 

Whenever the worksta- 
tion is in the telephone mode, 
you can instantly switch to 
an application that is running 
by pressing a hot key. 

When a call comes in, you 
return the unit to the tele- 
phone mode by again press- 
ing the hot key. You can re- 
peatedly switch between the 
applications without losing 
your place in either applica- 
tion, according to the com- 
pany. PowerPlus uses a 386 
PC with Windows 3.0 and a 
proprietary keyboard with an 
integrated handset. 

Price: $15,000. 

Contact: Conveyant Sys- 
tems, Inc., 2332 McGaw 
Ave., Irvine, CA 92714, 
(714) 756-7100. 

Circle 1294 on Inquiry Card. 


Take Control 
Remotely 


| C-compatible, Remote 

Ш Power On/Off gives you 
control over your programs, 
files, and printers at a re- 
mote, unattended location 
whether the remote system's 
power is on or off. The tele- 
phone-activated power-con- 
trol unit includes four 
surge-protected power outlets 
for the central PC, its 
monitor, a printer, and a 
modem. 

Remote-computing and 


в ь 


Тһе PowerPlus Workstation lets Centrex users do multitasking 


under Windows 3.0. 


file transfer software bun- 
dled with the unit gives 
users access to the central 
PC, allowing them to con- 
trol its operations from afar. 
When the Remote Power 
On/Off controller detects an 
incoming call, it loads auto- 
matically and turns the sys- 
tem on. The controller 
automatically powers down 
the central system when 
work is completed. 

Price: $219.95. 

Contact: Server Technol- 
ogy, Inc., 2332-A Walsh 
Ave., Santa Clara, CA 
95051, (800) 835-1515 or 
(408) 988-0142; fax (408) 
988-0992. 

Circle 1295 on Inquiry Card. 


LAN-in-a-Can 
prefabricated 
network kits 
include step-by- 
step instructions. 


Prefabricated 
Networks 
Are In the Can 


=" hree prefabricated 

Ш 10Base-T networking 
kits make up the new LAN- 
in-a-Can line of products 
from Federal Technology. 
The products include two en- 
try-level networks for 
three- and six-node networks 
and a prepackaged expan- 
sion kit to expand LA N-in- 
a-Can networks by groups 
of two. 

The three-workstation kit 
contains three Exos 105 
10Base-T Ethernet control- 
lers, an Exos 5008 eight-port 


A 


concentrator, 175 feet of 
cabling in preassembled 
lengths, and step-by-step 
installation instructions. The 
six-workstation kit includes 
an additional three control- 
lers and 350 feet of cabling. 
The expansion kit has two 
controllers and. 100 feet of 
cabling. 

Price: Three-workstation 
kit, $1295; six- workstation 
kit, $1995; expansion kit, 
$549. 

Contact: Federal Technol- 
ору Corp., Exos Product Di- 
vision, 207 South Peyton 
St., Alexandria, VÀ 22314, 
(800) 255-3967 or (703) 
739-0500; fax (703) 739- 
0572. 

Circle 1296 on Inquiry Card. 


A Modem That 
Means Business 


№ 9600-bps full-duplex 
Е-Е modem, the Viva 9642e 
includes adaptive equaliza- 
tion capabilities that let it 
continue to perform in spite 
of weak phone-line signals 
and high noise levels. De- 
signed for PCs and Macs, the 
V.32, V.42, and V.42bis 
modem virtually eliminates 
disconnects during long- 
distance calls, according to 
the manufacturer. 

Providing synchronous 

and asynchronous transmis- 
sions, the Viva 9642е sup- 
ports leased as well as dial- 
up lines. The device has a 
small LED screen on the 
front pane] that displays 
eight status icons, including 
Modem Ready, Receive 
Data, Off Hook, and Trans- 
mit Data. It comes with 
Quick Link [I communica- 
tions software. 
Price: $649. 
Contact: Computer Periph- 
erals, Inc., 667 Rancho Con- 
ејо Blvd., Newbury Park, 
CA 91320, (800) 854-7600 
or (805) 499-5751; fax 
(805) 498-8848. 
Circle 1297 on Inquiry Card. 
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FEES 


3B86MAX enhances Windows by 
running resident programs simulta- 

| neously in multiple DOS windows. 
ABOMAX analyzes millions of possible 

| configurations and chooses the best 
configiration for your system. And 
ЭНОМАХ provides an additional 64K of 

| high DOS during resident program 
loading. BlueMAX, the only PS 2 
specific memory manager, has all these 
henelits. plus BIOS compression that 
increases a PS. 2's usable high DOS by 
up ro 350! 


Magellan 2.0 is an innovative multi- 
function utility thu combines features of 
а DOS shell. a file management utility 
and text retrieval software with 
powerful functionality and an easy-ta- 
A use interlace, Within this unique 
environment, you сап search for 
ы | specific information or concepts 
Ro within files. view your files us if 
you were in the application that 
ure created them, and launch into an 
4 application, automatically retrieving rhe 
file vou want without detouring through 
РОХ. See for yourself why Magellan 
2.0 has received 23 Industry awards. 


LIST: 8195 OURS:$?5 


1-800-445-7899 
Corporate: 800-422-6507 
(CORSOFT Division) 


International: 908-389-9228 
Customer Service: 908-389-9229 
SS = Canada: 800-445-7899 


чт 


a т^ 


A Division of Voyager Software Corp Fax, 908-389-9227 
1163 Shrewsbury Ave., Shrewsbury, NJ 07702: — FAX емти: 998-389-8173 
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LIST: $130 OURS: $114 


The Norton AntiVirus offers sinus 
detection, prevention and repair in 

one easy-to-use integrated package | 
with pull down menus and mouse | 
support. Free continuous updates аге 
available through Symantec's 23 hour | 
virus Newsline, Facsimile service, û 
BBS. Norton AntiVirus' automatic 

virus detection runs behind thee 

scenes to alert you of vinis infections 
under Windows 3.0 and DESQview 

5.1. The Norton AntiVirus also scans 
fon viruses and repairs infected files 

on any or all network drives 


LIST: $129 


SYMANTEC, | | 


РАХггыта (908) 308-0173 

Call from your FAX telaphons, and follow tha 
instrucnons to recerve more information on 
the products featured above! 


Corporate Accounts 


POLICIES 


Phone Ordars 
Mon-Fri 8:30 AM-8 PM EST, Sat 930-230 
EST. We accept MC, Visa, AMEX. Domasnc 


sh tz, please add $5 par item far 
ب‎ ending by FE ecu for Сай CORSOFT, our corporate salas division. 


domesne COD shipments, plsase add $3. Ask about volume purchase agreements. 
Rush service available. Бег. 

Mail or FAX / Internatinaal / POs Subjact to $25 processing charge. 

Phone number required with order. “ДИ prices subject to change without notice. 


386/486 Development C File Management Database Development 
Intel 386/486 Code Builder | Вілеуе Clazion Personal 
Does This Look Like UNIX to You? Lahey EM/32 w/0S 386 C Data Manager Clarion Professional 
üi course it doas, but it's not UNIX, it's PharLap 386 Dos Extender Code Base 4.2 Clear Plus for dBase 
the MKS Toolkit, a full emulation al the a Je "r^ a 4-4 Clipper 
UNIX operating system. The MKS — —— D Cip | 
Mp y UN Watcom Fortran 386 Faircam SQL Server Database Graph. Toolkit 
Toolkit brings the look and feel of UNIX Zortech C++ Devel. 3.0 Toolbox, Prol. Edmon dBASE І + 
to DOS or 0$/2 оп your PC. You'll gef A i ( Toolbox, Special Edition dBASE IV 
these powerful tools: bly/D dBase IV Devel. Edition 
Р z Advantage Disassembler 
*MKS Кот5һей 0 Tanad жөне dBFast Plus 
omShe ASM Flow Professional 
SES products svailabiic! 4бЕ 
*MKS vi editor MS Macro Assembler 6.0 If you dont мес what you Dr. Swatch ASE 


*Awk Programming Language 
*Plus over 150 tools including grep. 
tind, tar, ed, and sad. 
The MKS Toolkit sot only provides an excellent UNIX programming 
environment, but it is also ideal for new users trying to learn UNIX. 
List: $249 | 


Dr. Switch-ASE turns any size dBase lan- 
guage application into a RAM resident 
(TSR) program. TSR's created with Dr. 
Switch-ASE occupy only 18K of RAM. Dr. 
Switch-ASE includes cut, paste, timer, 
alarm, macro playback and DOS shell 
functions. Supports Clipper S87/5.0, dBase 
Ш PLUS, dBASE IV, FoxBASE+ and all 
FoxPro versions. Dr. Switch-ASE can use both Expanded and 
Extended memory and is fully network compatible. 

List: $179 | 


Tools.h++ is "The Standard" in C++ classes. 
Tools.h++ delivers all the essential classes 
including Strings, Dates, Times, BTrea, 
complete Collaction Classes. Regular Ex- 
pressions, Linked Lists, Quoues, Stacks, & à 
more! All classes support isomorphic par- 
sistence. Version 40 provides Windows ‘3.0 
DDE & Clipboard support, & DLL compiling. Tools.h++ is а great 
example of how to write true C++ code with smaller executables, code 


sharing, & effortless maintenance. Toals.h++ does your dirty work for | 


you! | 
List: $199 | 


Sourcer w/ BIDS Pra-Proc 
Spontaneous Assembly 
Turbo Debugger & Tools 
Visible Computers 286 


Basic Compilers 

MS Basic Prof. Dav. Sys. 
MS Quick Basic 

Visual Basic 


Basic Libraries & Utili 


DB/Lih Professional 
Dialogic 

GraphPak Professional 
ProBas 

ProBas HyperHalp Toolkit 
ProBas Telecom Toolkit 
PraMath 

ProScrean 

Р00 

QuickPak Professional 
QuickScreen 
QuickWindows Advancad 


Borland C++ 

Instant C 

Microsoft C 6.0 

MS QuickC 

MS QuickC w/QuickASM 

Turbo C++ 

Watcom C Professional 

Zortech C++ 3.0 
Developer s Edmon 3.0 
Science & Eng. 30 


C/C++ Bundles 
Microsoft Û w/ 
PC Lint 


runt, cali us anyway! 


C General Libraries 
С Function Library 

C TOOLS PLUS 

C Ооу Library 
Greanteaf Functions 
Greenteaf SuperFunc. 
Turbo C Tools 


C Memory Manageme 
"С EMM 

HEAP Expander 

Hold Everything 


C Screens 
C Worthy 
Greenleaf Data Windows 
HI-SCREEN XL 
Panel Plus fl 
Vermont Views 
Vitamin C 
VC Screan 


C- Additional Products 
Bar Cade Library 
Cigar Plus for С 

Code Check 

C-Doc 

MKS LEX & YACC 
Objectve C 

Oxygen 

PC Lint 

PCYACC Profezsianal 
TumeSlicer 


C-Translators 
BAS-C 
Commercial 
286 Version 
FOR-C 
w/Source 
C++ Libraries Utilities 
3in ! for Cos 


Нїрраг 

FoxBASE 

FoxPro 

FUNCKy Library 
Paradox 3.5 
QuickSilver 

A&A Coda Generator 
A&A Report Writer 
SilvarComm 

Silvar Pak 
Superbuse 4 

Ul II Touch & Go 
ІЛ Programmer Il 


Periscopa Oebuggers 


Documentation 
All Clear 

Ensyflow, Interactive 
Source Print 

Tree Diagrammer 


DOS Extendars 
Ergo 05/288 Dav, Kit 
PharLap 286 DOS Extender 


Editors 

Brief 

KEDIT 

Mult Edit 

Мий Edit Professional 
Norton Editor 
Sage Pref. Editor 
SPF/PC 

Vedit Plus 
Wylbur 

EDIX 


Call FAXcetera 
(908) 389-8173 
for instant additional 


Pharlap 286 Dos Ext. Ce» Views 

Window Devel. Toolkit Codebase ++ 
Zortech C++ 3.0 w/ Greenleaf Comm ++ 

WindowsMAKER Prof. Me 

Мы, addit. products 

C-Code Generators Rogue Wave Math.h++ 
C Source w/ Source Rogue Weve Tools he 
Logic Gem TIER 
PRO-C М Paradigm LOCATE 
C Communications 


BreakQut II — — 


Best Choice 3 
C Asynch Manager Cobol pans ~ 
Essential Comm Micro Focus COBOL/2 
Greenleaf CommL:b wf TOOLSET Fortran 
Greenleaf ViewComm Personal COBOL 


SilverComm С Asynch MS COBOL 
View 232 Realia COBOL 


information on the 
best selling products 

highlighted in the 

green shaded areas. 

The fastest way to create Windows applica- 
tions. Generates the Windows .EXE w/ complete 
source & production files (no royalties). Point & 
Click to define the user interface. Animate your 
design to instantly test its look & feel. Make 
changes on the fly without compiling. Custom 
code is preserved during code regenera- 
| tion. А state-of-the-art programming tool. 
Supports C++. 
List: 5995 


Embedded Systems 
C6 TO PROM 
Unk & Locate 


Lahey FIIL | 
Lahey Parsonal FORTRAN 
MS FORTRAN 


Graphic Libraries 


Baby Driver 199 
Essential Graphics 188 
Brat/Drive Plus Developers 118 
GrafFrint Parsonal 59 
(бтаїРплї Pius 119 
GSS Graph. Dev. Toolkit 585 
Halo 779 
Holo Professional 395 
Halo Windows Dev. Toolkit 419 
Manuet 28 
PCX Effects 83 
PEX Programmers Toolkt 188 
PCX Text 119 
Sunshow Products CALL 
Turbo Geometry Library 179 
Victor Image Library 179 
Link Profilers 

Biinker 225 
Charge 89 
PtinkBS Plus 335 
RT Unk Plus 295 
05/2 


CASE/PM for C or Co^ 1895 
М5 05/2 Present. Mgr. Tk. 498 


Smalltelk/V PM 395 
Разса! 

Asyrich Library 135 
Object Professional 149 
Power Tools + 109 
Topaz 83 
Topaz Multruser 135 
TSA's Маде Easy 45 
Turbo Magic 189 


Turbe Pascal for Windows — 159 
Turbo Pascal Profassianal 209 


Turbo Pascal 6.0 105 
Turba Plus 5.5 155 
Turbo Prafessional 98 
Turbo Vision Toolkit 109 


Prcdgrasuners Paradise 


For Service, Sehpctíom, 

Prototyping 
Dan Bnckhn' s Demo 11 25 
Show Partners F/X 355 
Version Control/Make 
MKS MAKE 118 
PolyMake 143 
Professonal PVCS 413 
Sourcerer's Apprentice 399 
TLIB 118 

5 тапап LAN 255 


Windows Development 
Jin 1 for C 

ABC Rowcharter 

Actor 

Actor Professional 
dBFAST/Windows 

dbx SHIELD 

DialogCoder 

Drover Toolbox/Wind. 
InstallSHIELD 
KnowledgePro Windows 
LogSHIELD 

MemSHIELD 

MS Windows Devel. Tikit 
Multscope for Windows 
ObjectVision 

Protovew 

RFFlow 

Saga Control Pak 
Smalltalk Windows 
Spinnaker Plus 
Toolbook 

Whitewater Res. ТІҢ 
WindawsMaker 


ылай Айдары 
WindowsMaker Prat. 


PEFEA TEA 


RELIE 


BESSER 


к 


The new summer catalergs 
are bere! | 
Uf pou haerent! received 
ane, call us today! 


Utilities 
386 MAX 114 
AboveDiSC БА 
AhoveMEM 15 
Blue МАХ 135 
Central Point Backup 
DIS DOC Professional 
Dynamic Memory Cit 
HiJaack 

Hald Evarything 

infa Sporter 

| аһа! Master 

MKS TOOLKIT 
Move'em 

Norton Ann-Virus 
Norton Commander 
Norton Utllitias 51) 
Opt-Tech Sort/Merge 
Paranet Turbo 

PC Tools Deluxe 6.0 
PraCursor 

SpinRite 1! 

Squish Plus 

SunShow тапа Libry. 
Switch-it 

Тгееёб 

UpShot 


ceno 
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1-800-445-7899 
Corporate: 800-422-6507 


(CORSOFT Division) 
International: 908-389-9228 
Customer Service: 908-389-9229 


Windows Applications 


Communications 
Crosstalk for Windows 15 


knawledgàalia WINDOWS 
Use KnowledgePro to build fast, roy- 
alty free Windows applications in 


"à RT i83 record time. Interactive design tools 

Faxit for Windows 129 and a rich object-oriented language 

WIN Connact 82 combine rapid development with 

WinFax 8 low-level control. Built in hypertext 

Environment and expert system features let you 

Windows 2.0 gg create smart, easy-lo-use solutions. 

wi MS Mouse Bus 154 Use DDE to create intelligent front- 
ends for Windows programs like Ex- 

Database & Forms cel, Word and Superbase. Add your own extensions with DLLs 

ce т um written in C, or C++ 

Dbject Vision tot Windows 55 List: $635 Пш $553 

SQL Windows 1198 FAT азаға mmt 

Superbase 4 Windows 425 

Graphics/Puhlishing 


Adobea llíustrator/Wind. 209 
Adaba Straamlina/Wind. 268 
Arts & Leners 


3-in-1 С++ VERSION 
The first case tool for window program- 


Graphics Composer 245 mers. 1 consists of а Screen Designer 
Graphics Editor 413 and a C++ Code Generator. The C++ Ver- 
inni Design = Hr sion emphasizes the window object: 
Micragrafx Chansma 345 oriented design rather than just win- 
MS PowerPoint 319 dow programming. Тһе detailed èx- 
OmniPage 386 459 amples discuss the advantages ol oh. 
OmnuPage Professional — - ESS ject-oriented design al data encapsula- 
MD iiim т tion, inheritance and dynamic binding, The design differ- 
Puhlishar's Type Foundry _ 385 ence between C and C++ code provides you an excellant 
Ventura Publisher 555 instruction to master object-oriented design. 
List: $199 Durs: 51689 
Spreadsheet ral ғ vin) 
- A Bundle Offer: 3-in-1 C++ and Borland C++ 


lowing gumramtcc . 
j you все omg Of Ib 


List: $594 üurs $445 


ATTENTION CORPORATE CUSTOMERS 


Call (800) 422-6507 
e Select from over 5,000 titles—and we special order too! 


ofie our c quality service 
* Get quick delivery at great prices on Microsoft, Borland, 
. Terum ef аг: hs Lotus...etc. We buy software directly from all the major 
в Offer жщ} інші мың 11, 1941 ч 
ө Applicable Lo pricing on publishers, and keep planty of stock on hand, And we're 
pa зшщ now an authorized IBM software dealer! 
E А e» Ask about volume purchase agreements. contracts, and 
| И | personally assigned inside & outside sales representatives. 
0 mé CORSOFT is a Division of Voyager Software Corp 
POLICIES FAX riero (988) 389-8173 
Сай from your FAX telephone and follow the 
Phone Orders instructions to receive more information on 
Mon-Fri 8:30 AM-8 PM EST, Sat 9:30-2:30 the products featured above! 
EST. Wa accept MC, Visa, AMEX. Domestic 
Corporate Accounts 


shipments, please add $5 par nem for 
shipping/handking by UPS ground. For 
damastic COD shipments, please add $3. 


Cail CORSOFT, our corporate sales division. 
Ask about volume purchase agreements. 


A Division of Voyager Software Corp 
1163 Shrewsbury Ave., Shrewsbury, NJ 07702 


Canada: 800-445-7839 Rush servica available. Returns | 
Fax: 908-389-9727 Mail or FAX / International / POs ман to $25 кабы charge. | 
FAXcetera: 908-389-0173 Phone number required with order. * All prices subject to change without notice. 
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Alpha Aims 
to Empower 
MIS with RPL 


Ipha Software, which 

made its mark with its 
Alpha Four relational data- 
base for people who don't 
want to struggle with dBase 
programming, hopes to have 
the same effect on the pro- 
gramming world with Alpha 
RPL (Resident Program- 
ming Language). 

Alpha RPL lets you 
create memory-resident ap- 
plications, integrate diverse 
DOS applications, and auto- 
mate complex and repetitive 
tasks. It does this without re- 
quiring strong C or assem- 
bly language programming 
skills. You can use RPL to 
modernize awk ward or out- 
dated user interfaces. A]- 
pha RPL can also read 
records from DBF files. 

The Alpha RPL Main- 
frame Edition supports 
HLLAPI (High-Level Lan- 
guage Application Program- 
ming Interface), IBM's 
high-level protocol for main- 
frame sessions. 

Price: $595; mainframe 
version, $995; mainframe 
run-time version, $95 to 
$149, depending on volume. 
Contact: Alpha Software 
Corp., 1 North Ave., Bur- 
lington, МА 01803, (617) 
229-2924; fax (617) 272- 
4876. 
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Debugger 
for System 7.0 


com Simulations’ TMON 

Professional, a multiwin- 
dow monitor/debugger, is 
designed to directly address 
the needs of System 7.0 de- 
velopers. In addition to 
supporting the 680x0 fam- 
ily, the FPU, the paged 
memory management unit, 
and full 32-bit addressing 
capabilities, the tool is 
compatible with the virtual 


Run Parser Library $їпїах (Create Block Search Files 


SuTTuDu “Ага the To Do pop up" 


[ 
Heri Scrnt 19, 2, 7, 24, 


Ta da fist 
Таба "Set up yo 
| tester day 
Петі 6,24, Titlel То | Тоба 
‚ Shadow(B, B?) OBOLT OM 
Select 
: dag meer one ing 
‘Today 
:Тоагоч 
SingleLn 
:Forever 
DouhleLn 
ОҒ епи 
) 


toa this moni 


> activate өшті 


“what now?" } , Тоба ) 


With Alpha RPL, you can test procedures without leaving the 
editor. A pop-up menu, which was created visually, appears near 
the code that produces it, and which was generated by RPL. АН 
of RPL's tools are memory resident, which means you can debug 
your RPL programs on top of the applications they are designed 


fo control. 


memory and the Process 
Manager of System 7.0, the 
company says. 

Price: $249.95; upgrades, 
$100. 

Contact: Icom Simula- 
tions, Inc., 648 South 
Wheeling Rd., Wheeling, 
IL 60090, (800) 877-4266 or 
(708) 520-4440; fax (708) 
459-3418. 
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An Alternative 
to ResEdit 


he best things in life 

are free unless you're a 
Mac programmer tired of 
working with ResEdit. 

Mathemaesthetics says 

Resorcerer 1.0 offers two 
main improvements—a 
more stable environment and 
a better user interface— 
over Apple's free ResEdit 
utility for editing Mac re- 
source files. Resorcerer pro- 
tects against the corruption 
of files and the loss of data 
by always working with a 


copy of the file. Changes 
aren't committed until you 
save the file. 

Resorcerer contains dedi- 
cated editors for over 40 re- 
source types, plus an ex- 
tendable Custom Resource 
Editor for editing private 
and less common resource 
types. Each editor follows 
the documented format for 
each resource and has a sin- 
gle-window interface to 
make the job easier. The 
single-window editing envi- 
ronment makes all re- 
sources and their attributes 
available in one window in- 
stead of multiple open win- 
dows. And all the editors 
let you back out before com- 
mitting local changes. 

As you'd expect from a 
product that has to compete 
with something that's es- 
sentially offered for free, 
there are many other fea- 
tures. Resorcerer requires a 
Mac Plus with a hard disk 
drive and System 6.0 or 
higher. 

Price: $256. 

Contact: Mathemaesthet- 
ics, Inc., P.O. Box 67-156, 
Chestnut Hill, MA 02167, 
(617) 738-8803. 

Circle 1300 on Inquiry Card. 


Just One File 
Does It All 


he Andsor 3.2 develop- 
ment system for creating 
accounting, management, 
inventory, manufacturing, 
and other business applica- 
tions lets you create database 
applications where every- 
thing—procedures, data, 
screens, and menus—are 
stored in a single DOS file. 
The unified environment 
offers several advantages to 
developers, including no 

file restrictions, no memory 
management problems, no 
overlays, and better data 
integrity. 

The Andsor system con- 
sists of one module that re- 
quires about 280 KB of 
RAM. The environment 
maintains in memory some 
of the objects from the disk 
database. At each moment, 
this memory object space is a 
logical subset of the entire 
object space of the applica- 
tion, the subset most 
needed at the time. Virtual 
memory management, com- 
bined with caching tech- 
niques, continuously ad- 
justs this memory object 
space, giving you the il- 
lusion that each object in 
the database is always 
available. 

Andsor continuously up- 
dates the database as the ap- 
plication executes. You 
don't have to worry about im- 
plementing complicated 
transaction management with 
commit/rollback logic. 

Although a 286 system is 
recommended, the company 
says the application runs 
fine on an 8088. The system 
is network ready. 

Price: $285. 

Contact: Andsor Research, 
Inc., 390 Bay St., Suite 
2000, Toronto, Ontario 
МН 2Y2, Canada, (800) 
766-1141 or (416) 245- 
8073; fax (416) 240-8473. 
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DBMS Case Study: 


Testing The 


F-15 Fighter 


| The Challenge Eey ume he straps in, a 

| military pilot puts his life on 
the line. He trusts his aircraft to respond instantly in split- 
second supersonic maneuvers. Constant testing and re- 
testing of his jet's hydraulic control systems are essential 
lo assuring success—and survival. 


HR Textron’s F-15 STS 
Test Stand takes the 
computer-controlled hydraulic system that controls a 
jetfighter's flaps and ailerons through tests that simulate 
flight situations. A graphical user interface includes test 
fail dialogue boxes and menu trees that lead the operator 
through a complex series of diagnostic procedures. Limit- 
testing, self-calibration and archiving of results are 
handled by the test stand's integrated database. 


The system software for the 
The Solution test stand was developed 


using the db_VISTA III DBMS from Raima. Rich 
Rutkowski, Director of Engineering for the project. 
looked al the relational database products available and 
determined that they fell short of the design specifications. 
"Only db VISTA Ш handled the complex data relation- 
ships, and also provided the speed and portability 


db VISTA III 


Database Management System 


The Application 


5 Relational В-ігес indexing. Network data model. Relational SOL 


БАЬД Supports: MS-DOS. MS Windows, UNIX. SCO UNIX, SunOS, 


necessary for this application. 
We're not close to using all tte 
power and flexibility 

db VISTA Ш has to offer." 


Whether in aerospace or in 
accounting, finance or 
manufacturing, critical 
applications demand the 
unique advantages of 

db VISTA Ш: 


“ Speed — faster access to data 

* Portability — supports most environments 

* Royalty-free — increase your profits 

* Source Code Available — total programming flexibility 

Call Raima and find out how db. VISTA 11 can pass your next 
application development test. 


9 Special db VISTA Wims) 
Developer's Edition A 


Developer license only; mot for distribution. 


Over 90,000 missions were flown in the recent 
Persian Gulf conflict. Allied forces lost onlv 
five aircraft to mechanical 

incredible record made possible in port bv 
exhaustive, thorough performance testing. 


Call: 1-800-db-RAIMA 
(1-800-327-2462) 
In Washington State call: 
(206) 747-5570 
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CORPORATION 


and report writer. Single & mulb-user. Automatic recovery. Built-in referential integrity. 
NX, VMS. Macintosh, OS/2 compatible. Mast C Compilers and LANs supported. 


Raima Corporation 3245 146th Piace Ll E.. Bellevue. WA 98007 USA (206)747-5570 Telex: 6503018237 MCI UW FAX: АРЫ 1991 
Raima Е Office: 11 3450 31377. Fas: ! 177 International Distributors: 


2887249 Finami Ee Free 1514509274 (5 
ЖИ: Nerway 472 445453, 472 MAESA 


49 7022 WOT? йш: 19 49 379 1284 
5 294 6714 — Sweden 45 1111] SFA Swituerhumd: 4164 517475 Тайная: КБА 2 $52 32 


612419 7177 Austria: 4! 222 KI KIA Belgium: 322734 IE Brazil: $5 [1 SH 5297 хәб: 
peu 33 Bas ?140 28349 5100 


Meira ^ 
171 Turkey: 9011520516 United Kingdon 44 99) &XI919 p 


504 2920999 USSR: 01 22 959907; 8122923 7210. (аттары! OV} Mamma Cope АН ұй trig dh û тұтты n the U 5 latent and Trademart Ойы» 


RAIMA 


Велт 


не FOLLOWING PRICES 
MAY BE SO SURPRISING, 
YOU'LL PROBABLY WANT 
TO SIT DOWN. 


NEAR A PHONE.. 


Tandon Computers cost a lot less than other computers. Here's the 
surprising part. Tandon Computers also come fully loaded with a number 


of standard features you won't find on most other machines. 


And we didn't stop there. With any Tandon Computer. you also get the support 
you'd expect from a $400 million company with fifteen years of manufacturing 
and design experience. Like prompt delivery, a one year limited warranty, on site 
service, and helpful toll-free tech support. We even offer a special leasing 
program. And if for any reason you're not pleased, 


you get a full refund within the first 30 days. 


So if you want a great computer at a great price, why not give Tandon a call 
right now. After all, you're already sitting next to the phone. 


landon 


BOO0-800-8850 


FAX 805-529-8408 
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LT/3865x Laptop 


$2,499 
LEASE: AS LOW AS $142. MONTH. 


STANDARD COMPGURATION 

and Main Board: Inle)" 
80386SX running at 16 MHz. Supports 
apbponal 8038 78X math coprocessor. 
Memory: [MB standard. 
Storage: (HMA diskene drive. 40MB 
IDE hard drive. (Upgradeable to 
|OOMB) 


Video: Dual pane! EL backlit YGA LCD. 


Supports external monitor. 

Order now and гесеһт 

а VorldPort Pocket Modem 
(5859 Value) at no charge. 


LEASE: AS LOW AS S$69/MONTH. 


STANDARD CONFIGURATION 

and Main Board: Inici 
Е0186%Х running at 16 MHz Supports 
8$03875X math coprocessar. 
Memory: IMB standard. 
Video: VGA monochrome display. 
Dgiions: |.44MB diskette drive. 40MB 
IDE hard drive. Agdiuonai options avail- 
able. Please call Гог details. 


Call for snformation on our 286/М Low 


Profile, Network Station. staning at $949. 


SEW ‘TAN ПК XN 
г ГЕЛ OR 


LEASE: AS LOW AS $12Y/MONTH., 


STANDARD COMTIGURATION 

and Main Board: Iniel 
80386SX running ш 20 MHz. Supports 
optional 8038 75 X math coprocessor, 
Memory: > МВ standard. 
Storage: 1.44 MB diskette drive. 30MB 
IDE hard drive 
Video: Paper while VGA. non-glarc 
CCFT backlit LCD, 32 grey shades. 
Supports extemal monitor. 


Call for informanon on our 60M6 hard 
drive model. 


LEASE: AS LOW AS SIIS/MUNTH. 


STANDARD CONFIGURATION 
Microprocessor and Main Board: | nic! 
80386 running at 33 МН? Suppons 
80387 or Wesek'" 3167 math 
CODTOCESSOTS. 

Memory: MB standard. 

Storage: І.2МВ OR L44MB diskette 
drive. ПОМВ IDE hard drive. 

Video: VGA monochrome display. 


Сай for information on our 385/25 
Desktop. 


LEASE: AS LOW AS $1IH/MONTH. 


STANDARD CONFIGURATION 

and Main Board: intel 
803865X running at 20 MHz Suppexts 
80187SX math coprocessor. 
Memory: I MB standard. 
Storage: | 2MB OR 144MB diskette 
drive. J0MB IDE hard drive. 
Video: YGA monochrome display. 


$7,299 


LEASE: AS LOW AS SIGSAMONTH, 


STANDARD CONFIGURATION 
Microprocessor and Main Board: Intel 
80486 running at 33 MHz. Supports 
Wertek 4167 math coprocessor 

: 4MB standard. 
Storage: |.JMB OR 1.44MB diskette 
dnye 200MB IDE hard dnve. EISA 
caching SCS) controller avallabie. 
Video: VGA monochmme display 


ATTENTION: 
We have a special offer зо big it won't ГИ on thi» page. 
To find out what it i». just pick up the phone. 


SPECIAL 48e"™ 
OFFEH 


LEASE: AS LOW AS $8OS/MONTH. 


STANDARD CONFIGURATION 
Microprocessor and Main Board: (пс! 
80486 running al 25 MHz 

Memory: > МВ standard. 

Storage: |.24MB OR L44MB diskene 
drive. 

Мејво: VGA monochrome display. 


Call for informations on our 


SL 186 Upgrade Package and 
additional opilome. 


Tandon Tower 486/33 ЕЁ 


$7,699 


LEASE: AS LOW AS HOGNHNTH, 


STANDARD CONFIGURATION 
Microprocessor and Main Beard: гис! 
80486 running al 31 MHz. Supports 
Weitek 4167 math coprocessor. 
Memory: IME standard. 

Storage: |.2MB AND 144MB diskette 
drives, 200MB IDE hard drive. EISA 
caching SCSI controller available, 
Video: VGA monochrome display. 


Tandon Tower 386733 


$4,199 


LEASE: AS LOW AS S12 MONTH. 
Call for additional specifications. 


OPTIONS AND CUSTOM CONFIGURATIONS 


а Hard Drives, Diskarte 


nnd Optical Drives 


e Мхісгпя 
* Меткжу Ex pansion 
* Coprocessar 
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* VGA nnd Super VGA 
Monitors 


e ласі Шота Options 
Awviudlinio On Afi 
куштн. Please Call. 


WHAT'S NEW * BUSINESS SOFTWARE 


Project Two Programs 
Management for EE а еа mema б e for the 
the Rest of Us ieu  — E SSL Canadian GST 
Title q| To Do List 
ymantec's On Target Cain BEEN reat American's Cana- 
project management Р [ГАЗ in dian Goods and Ser- 


| Fun Draft of Copy 


vices Tax Kit works in the 
accrual-based One-Write 


1 Teche Пети | 


program for Windows 3.0 
is designed for managers re- теі алтынын 


sponsible for multiple proj- 
ects but lacking training in 
formal project management 
methods. The program's in- 
terface lets you pick a par- 
ticular event, move it earlier 
or later in time, and con- 
nect it to other events or 
people. 

On Target also has out- 
lining capabilities, similar to 
those of Excel 3.0. A Force 
to One Page feature lets you 
squeeze any chart, no mat- 
ter how large, onto a single 
page. Аз the program does 
this, it automatically adjusts 
the font sizes. On Target is 
LAN-compatible and sup- 
ports file locking. 

Price: $399. 

Contact: Symantec Corp., 
10201 Torre Ave., Cuperti- 
no, СА 95014, (408) 253- 
9600; fax (408) 253-4092. 
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Contact 
Management 
for All 


D iamond Data Manage- 
ment, developer of the 
network-ready Prospector 
contact management pro- 
gram, has rewritten the 
program so that it's suitable 
for both the office and the 
laptop. The company says 
that the program's compact 
and variable-length file 
structure lets you store a 
large number of records in a 
relatively small space. By 
being network ready and 
compact, Diamond Pros- 
pector 1. 10 lets a business 
use the same program on 
the road and at the home 
base. 


Апе Lieae Graphics 
Altes "Final Draft ol Copy’ 


On Target draws on familiar metaphors, such as spreadsheets, 


outlines, and bar charts. 


The program has search 
and sort capabilities and a 
special video mode for 
hard-to-read laptop screens. 
Other features include a 
built-in word processor and 
the ability to automatically 
load a contact's city, state, 
and area code information 
when you provide the ZIP 
code. 

Price: $195. 

Contact: Diamond Data 
Management, Inc., 740 
North Pilgrim Pkwy., Elm 
Grove, WI53122, (414) 
786-9000. 
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Every Keystroke 
Saved Makes 
a Difference 


atacap, developer of 

the Paper Keyboard 
series of data-entry applica- 
tions for the Mac and Win- 
dows on the PC, now offers 
a professional version for 
Windows that increases the 
number of forms it can pro- 
cess per minute. The new 
program also has an easier 
configuration process than 
the previous version. 

Paper Keyboard Pro will 

process up to 16 pages per 


minute by supporting high- 
speed document scanners 
such as those from Fujitsu, 
Canon, Bell & Howell, Ri- 
coh, and TDC, Datacap 
says. The program also sup- 
ports lower-end scanners. 

The program recognizes 
constrained handwriting, the 
type of block-letter printing 
Often used to fill in forms. It 
combines optical character 
recognition and handwriting 
recognition to reduce the 
time operators spend keying 
in information during the 
data-entry process. 

After an initial config- 
uration, you can scan in doc- 
uments and view an image 
of each completed form, fix- 
ing any recognition errors 
there on the spot. The new 
Pro version supports Dy- 
namic Data Exchange for the 
automatic transfer of data. 

Datacap says you can use 
the applicauon for market re- 
search and other high-vol- 
ume data-entry jobs. 

Price: $1495. 

Contact: Datacap, 5 West 
Main, Elmsford, NY 10523, 
(914) 347-7133, fax (914) 
347-7136. 
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Plus Accounting System 
2.06D and the cash-based 
Money Matters 2.0 ac- 
counting program. The kit is 
for businesses that need to 
comply with the tax require- 
ments introduced on Janu- 
ary 1. 1991. 

Price: $16. 

Contact: Great American 
Software, Inc., 615 Amherst 
St., Nashua, NH 03063, 
(603) 889-5400; fax (603) 
881-9337. 
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Wi -USA , developer of 
the Pacioli 2000 ac- 


counting program for the 
PC, now offers a Canadian 
Goods and Services Tax 
version. Pacioli 2000, suit- 
able for single-user or net- 
working environments, in- 
cludes eight modules in one 
system: peneral ledger, debt- 
Ors accounts, creditors ac- 
counts, stock control, invoic- 
ing, purchasing, budgeting, 
and auditing. 

Pacioli 2000 has a sam- 
ple chart of accounts with up 
to 36 open on-line periods 
and five costing systems, in- 
cluding first-in/first-out 
and last-in/first-out. The 
program supports an un- 
limited number of users, 
multilevel password protec- 
tion, and file and record 
locking. 

Price: $99.95 Canadian. 
Contact: M-USA Business 
Systems, Inc., 17440 North 
Dallas Pkwy., Suite 207, 
Dallas, TX 75287, (800) 
668-0454 or (214) 931- 
0024; fax (214) 407-0914. 
Circle 1306 on Inquiry Cord. 
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We'll help you keep your business rolling. With our 4 megabyte diskettes 
. and 3M Magnus 1.35 data cartridges you have a whole new generation 
of data storage media for high capacity systems. So, whatever format or 


. capacity your data is stored in, мете ready when you are. 
That's why more business protects important information on 
3M brand diskettes and data cartridges than any other brand in the 
world. Call 1-800-888-1889 ext.4 to find out more. 


Innovation working for you 


Diskettes and data cart ume © А require compatible drives. OSM 1991. 
Magnus із и trademark of 3M ! 9995 
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WHAT'S NEW * 


Global Lab 
Counts 
the Objects 


ata Translation says its 

Global Lab Image pro- 
gram for Windows 3.0 of- 
fers image-processing and 
analysis features normally 
found on more expensive 
dedicated image-processing 
systems. These features in- 
clude spectrum editing, 
frequency analysis, and auto- 
matic object counting and 
measurement. 

Automatic object count- 
ing helps when you need to 
count and measure tissue 
cells, defects in wafers, or 
other obiects. After thresh- 
olding the image according to 
gray level, the software 
autornatically counts and 
measures all objects on the 
screen. You can select a spe- 
cific object in an image for 
measurement, and the pro- 
gram can automatically add 
numerical labeling and object 
tracing, to keep track of dif- 
ferent objects. 

To analyze the structure 
and shape of objects of inter- 
est in images or to remove 
unwanted detail, common 
morphological operations 
such as erosion, dilation, 
opening, and closing are 
available. You can customize 
morphological operators to 
search for objects based on 
size, shape, or vertical, 
horizontal, or tilted orienta- 
Поп. You can also use the 
program to perform precision 
frequency analysis, such as 
fast Fourier transforms, in- 
verse FFTs, and spectrum 
editing operations. 

The program supports 
the Data Translation Quick- 
Capture frame-grabber 
boards for the 286 and the 
PS/2 Micro Channel archi- 
tecture. 

Price: $2495. 

Contact: Data Translation, 
100 Locke Dr., Marlbor- 
ough, MA 01752, (508) 481- 
3700; fax (508) 481-8620. 
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NEWS 


SCIENCE 


ProductOne can read in wireframe models in a variety of 
formats and shade them with proper perspective and lighting. 


Render Engineering Drawings 


Initially developed to help NASA visualize Venusian terrain 
from Earth-based radar data, ProductOne lets you render 
engineering 3-D models imported from a variety of pro- 
grams. The program supports DXF, DesignCAD-3D, 
NASA PDS, LBL, and IMG CAD files, as well as TARGA, 
PCX, TIF, GIF, and other image file formats, according to 
its developer. ProductOne requires at least a 286 with a hard 


disk drive. 
Price: $495. 


Contact: Digital ChoreoGraphics, 1763 Orange Ave., Cos- 
ta Mesa, CA 92627, (714) 548-1969. 
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Jandel Brews 
Mathematically 
Precise Java 


) ауа 1.4, а program for 
capturing, processing, 
measuring, and analyzing 
video images, adds image 
arithmetic for adding, sub- 
tracting, and averaging 
images on the PC. If you 
save images to disk, you can 
add, subtract, and average 
them with the current image 
in the frame-grabber 
buffer. 


An image bit-map trans- 
form feature lets you transfer 
image pixel intensity modi- 
fications to and from the data 
worksheet and frame-grab- 
ber buffer. 

Java collects images from 
a video camera attached to a 
microscope or mounted on 
a copy stand and accepts 
standard composite (RS- 
170/NTSC) video signal in- 
put from any source, plus 
predigitized computer images 
such as CAT, MRT, ultra- 
sound, and others. 

Price: $1495. 

Contact: Jandel Scientific, 
65 Koch Rd., Corte Madera, 
CA 94925, (800) 874-1888 
or (415) 924-8640. 
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А Chemical 
Bartender 
for the Lab 


ou may not want to 
have a drink of what this 
bartender pours. But [n- 
Tend, the “laboratory bar- 
tender" for the PC, can at 
least keep you from crying 
over failed experiments due 
to calculation errors. InTend 
has three main functions: 
performing chemical and ra- 
dioactive calculations; 
maintaining a database of 
chemicals used in the lab 
with their vendor and storage 
location; and storing and 
displaying hazards and spe- 
cial precautions for each 
chemical. 

With InTend, you can 
enter the names of chemicals 
and the final volume and 
concentration needed, and 
the program will calculate 
the amount of each chemical 
to add. Ingredients can be 
solid, liquid, or stock solu- 
tions. The program handles 
unit conversions, When the 
recipe is completed, you 
can save it for future use. 

И you enter any two of 
weight, volume, or concen- 
tration, InTend will calcu- 
late the third. Taking into ac- 
count radiochemical decay, 
[nTend calculates the volume 
of a radiochemical needed 
to prepare a stock solution of 
a specified concentration. It 
can also calculate the con- 
centration from the number 
of radioactive counts per 
minute in a specifted vol- 
ume. You can modify In- 
Tend's database of chemi- 
cals, radiochemicals, and 
recipes. 

Price: $150. 

Contact: GraphPad Soft- 
ware, 10855 Sorrento Valley 
Rd., Suite 204B, San Di- 
ego, CA 92121, (619) 457- 
3909; fax (619) 457-8141. 
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72 BYTE * JULY 1991 


тм 


че 
ù 


You will if you're on a cruise 
ship lounging in the Pacific, 
courtesy of Future Trends 
Software. Travel to four 
breathtaking Hawaiian 
islands, five ports and witness 
the solar eclipse off the big 
island. Or win an Orion space 
probe telescope, memberships 
in the Planetary Society and 
much more їп our *Solar 


Eclipse Extravaganza . Continental is proud to be the 
EZCosmos reveals the entire pes gine of the Solar Eclipse 
celestial sphere for any date, тім желілі ле 

time and location from 4000 


B.C. to 10,000 A.D. You can 
choose your location from one 
of 1150 cities around the 
world, or you can input your 
own latitude and longitude to 
see Ше sky from anywhere on 


EZCosmos displays more than 
10,000 celestial objects, 
including the sun, тооп, 
planets, stars, constellation 


lines and deep space objects. Zoom in on breathtaking views 
Find any object and a pop-up Jrom our solar system and of deep 
window displays its constel- space. 


IBM/Tandy Compatible; 640K RAM, VGA, ЕПА, МСОА, CGA, 


1801 Fulure Trends Software, inc ог Herculest папиног. dual floppy or hard drive required. 
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lation name, common name, 
magnitude, right ascension 
and declination, altitude and 
azimuth, and rise and set 
limes. 


Zoom in on binary stars. Verify 
historical observations. Watch 
solar eclipse animations. 
Restrict the skyplot to display 
just the navigational stars. 
View the names of the brighter 
stars and all 88 constellations 
on the screen, and print your 
star chart on any dot-matrix 
or laserjet printer. 


EZCosmos 3.0 gives you the 
universe for only $69.95. It's 
available at your favorite 
software store, or you may 
order directly from Future 
Trends Software. 
For more information, call: 
800-869-3279 - Sales 
214-224-3288 — Int'l Sales 
214-224-3279 - VOX/FAX 
or write to: 
Future Trends Software, Inc. 
1601 Osprey Dr. Suite 102 
DeSoto, TX 75115 


EZCommos is а trademark of AstroSoft, Inc. 
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On-the-Fly CAD 
Cost Estimates 


D esignBid 3.0—the pro- 
gram that tabulates 
building material, labor, 
and other costs as you de- 
sign—can now automati- 
cally generate roof plans ac- 
cording to your parameters. 
The program generates all 
intersections of planes, in- 
cluding hips, valleys, and 
ridges. It also generates ga- 
bles, dormers, overhangs, 
and internal edges for 
courtyards. 

With DesignBid, you can 
choose building materials as 
you create designs, select- 
ing from a pop-up inventory 
of items. Materials you 
select are automatically 
integrated into the design, 
and the program calculates 
cost estimates. If you 
change the design, the cost 
estimate changes with it. 
The new version also sup- 
ports walk-through and fly- 
by viewing. It can generate 
3-D rendered images from a 
2-D drawing. 

DesignBid runs on 386 
DOS-based and Unix-based 
systems, as well as the 
Silicon Graphics, Sun Micro- 
systems, and IBM RISC 
System/6000 series of 
computers. 

Price: $5995 to $25,000. 
Contact: Dickens Data 
Systems, Inc., 3850 Holcomb 
Bridge Rd., Suite 230, Nor- 
cross, GA 30092, (404) 448- 
6177; fax (404) 448-6878. 
Circle 1007 on Inquiry Card. 


Landca«dd `$ 
enhanced version of 
Quadrangle, a 
contouring and 
digital terrain 
modeling program, 
now supports 
breaklines for road 
and drainage 
channel design. 


P lindo’ Deng 


Load 


Multiframe shows a load being appiied to a structure in the right 
window, while showing in the left window an exaggerated 
deflection shape resulting from the load. The colored bar 
provides a minimum and maximum scale for the bend. 


Mac Structural Analysis and Design 


Multiframe, a new 3-D structural analysis and design pro- 
gram for the Mac, offers several interactive and visualiza- 
tion features, including the animation of the structural de- 
flection. Multiframe can render structures in detail, com- 
plete with web and flange detail on members. It also 
produces color overlays of force and stress levels. 
Multiframe lets you select areas to display, according to 
geometry, section type, and other criteria. In addition to the 
3-D version, Multiframe is also available in a 2-D version 
for frame analysis. An optional module that integrates into 
Multiframe, called Section Maker, is for section-properties 
design and calculation. 
Price: 3-D version, $1495; 2-D version, $895; Section 
Maker, $395, 
Contact: Graphic Magic, Inc., 2-1645 East Cliff Dr., Suite 
6, Santa Cruz, CA 95062, (408) 464-1949; fax (408) 464- 
0731. 
Circle 1005 on Inquiry Card. 


Landcadd's 
Civil Engineering 
Solution 


ith its new COGO & 
Development, Earth- 
works, and Plan & Profile 
modules, plus upgrades to its 
Quadrangle, Site Analysis, 
and Construction Details 
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modules, Landcadd wants 

to be your one-stop civil engi- 
neering store for AutoCAD 
add-ins. 

The COGO & Develop- 
ment module ($895), for de- 
signing subdivisions, roads, 
and commercial sites, in- 
cludes coordinate geometry 
routines for horizontal road 
alignments with offsets, 
cul-de-sacs, and intersec- 
tions. Earthworks ($795) 
works in conjunction with 
Quadrangle to produce cut- 
and-fil] calculations using 
grid-to-grid surface com- 
parisons, including daylight 
lines, shrink/swell factors, 
and user-defined subsites. 
Plan & Profile ($795) takes 
entities and trims them to 
produce the plan portion of 
a plan and profile sheet. Pro- 
files are generated from tri- 
angulated irregular net- 
works, contours, text files, 
and 2-D alignments. The 
module calculates area dif- 
ferences between existing 
and proposed profiles. You 
can also build sewer-design 
and transmission-line 
profiles. 

The company has also 
upgraded Quadrangle ($795), 
its contouring and digital 
terrain modeling program, to 
include breaklines for de- 
signing roads or drainage 
channels. Site Analysis 
($695) is now available as an 
Autodesk Development Sys- 
tem application for binding 
with AutoCAD release 11. 
Construction Details has 
three subsets: Civil Design 
($395), Site Design ($495), 
and Irrigation Design 
($295). 

Price: $2485 for all three 
new modules. 

Contact: Landcadd, Inc., 
7519 East Highway 86, 
Franktown, CO 80116, 
(303) 688-8160; fax (303) 
688-8178. 
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| ...When the full 16 stations included 
| in the test were active. The Tangent 


PC Week 1/7/91 


Ri в | 1. 
н 9 1 


Tangent Server Maintains Performance Lead 
As LAN Size Increases 


Каван PowerCechs 22/4! [EUR CAS Laborstoóes Marsya 4B6TE/ 33 
бей AIT 


all tests, the Tangent model 433e stands 


` out in this group.” 


аршы 

“А consistently strong Есте across 
| PC Magazine April 16, 1991 
| 


PC Magazine, April 16,1991 É 


TANGENT COMPUTER INC. 


Tangent Model 433e 


by Bill O'Brien 


2 
CHOICE T Computer's foray into the 


| 

| MAGAZINE 

| angent 

E realm of the EISA bus is 
| 

| 

| 

| 


by an investment-quality machine. 


"The tas winner is the Ta 
BYTE, Octo 
DOS BENCHMARKS 


PA 


| When the editors got through writing about Tangent 80486 
| Systems, they didn't leave us a lot to say. Except price. First, 
. compare performance. Then compare price, What you'll see 
-is that Tangent is the price-to-performance leader in 486 
systems, with a range of models designed to fit any need. 


| "АШ pricing subject to change without notice, 61991 Tangent Computer. 
| Tarigent Is а registered trademark of Tangent Computer, Inc. 486 15 a 


registered trademark of Intel Corporation. Other product names may be the 
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trademarks or fegistered trademarks of their respective companies, 


| Multi- Server 433e was still the fastest... 


456 yt your way. Tellus your сац о 


Tangent Multi-Server 4335 AA 
Capable-of replacing 5 [0-10 conventional Servers. 
* Intel 486-33 MHz EISA >. 
5 Up to 64 MB RAM 
o SCSI Drive Arrays Up to 12 GB 
* Continuous 1-3ms Average Access 
* Up to 4 Ethernet Ports or 96 Serial Ports 
* UNIX or NOVELL Configurations 


Tangent 433e / 425e 
Our high-end, award winning engineering workstation. 
• Intel 486-33 or -25 MHz EISA 
* 200 MB to 2.4 GB of Disk Storage 
• FISA Caching 32 Bit Disk Controller 
e Non-interlaced Supet VGA Monitor 
Tangent 433i/ 425i 
A 486 at a 386 price. 
* Intel 486-33 or -25 MHz ISA 
* 105 MB Up to 2.4 GB of Disk Storage 
* Choice of IDE, ESDI or SCST 
è Non-interlaced SuperVGA Monitor 


Priced from $14,900 


Priced from $5,995 


Priced from $3,695 


environment 
a system to meet your needs 1 "Tien wel all 
test and ship your system. Pronto. 


We're here when you need us. Our sales and süppartenginéess ше 


as near as your telephone. . . 
Tangent is your first call for affordable high performance. 


Call toll free; 1-800-223-6677 
‘TANGENT 


197 Airport Blvd., = ame, ET siii 
Phone: 415/342-9388 РАХ: 415/342-9380 


WHAT'S NEW * 


Zinc Steps 
Toward Platform 
Independence 


Z inc Software has up- 
graded its Zinc Interface 
Library for C++ to let you 
create DOS text, DOS graph- 
ics, and Windows 3.0 appli- 
cations from a single set of 
source code. Version 2.0 of 
the library includes an inter- 
active design tool that 
creates persistent window 
objects. 

Zinc says the new version 
is a step toward the com- 
pany's goal of a platform- 
independent development 
tool. With the library, you 
can concentrate on program 
development while support- 
ing three platforms from one 
set of source code. The in- 
teractive design tool reduces 
the time required to create 
the user-interface segment of 
the application. 

By supporting obiect 
persistence, the interactive 
design tool lets you create 
an application screen—with 
menus, windows, input 
fields, and icons—and then 
save the objects on a disk. 

By supporting three 
modes from a single source, 
the library lets you develop 
for 8086, 286, 386, and 486 
systems. The library sup- 
ports Boriand С++ and Zor- 
tech C++. 

Price: DOS version (sup- 
ports text and graphics): 
$249 with source code, 
$199 without; DOS/Windows 
version: $399 with source 
code, $299 without. 
Contact: Zinc Software, 
Inc., 405 South 100 East, 
Suite 201, Pleasant Grove, 
UT 84062, (801) 785-8900; 
fax (801) 785-8996. 
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File Edit. Data Help 


First Name: 
Last Name: 


Hire Date: 


Comments: 


PROGRAMMING 


ee ыла 
Information 


With version 2.0 of the Zinc Interface Library for C++, you can 
support three platforms from a single set of source code. 


Graphics 
Library for € 
A new 32-bit, 386 pro- 
tected-mode extended 
graphics library supports 
graphics direct to hardware 
for a variety of IBM stan- 
dard modes. Supported 
modes include EGA, УСА, 
MCGA, 8514/A, VESA/ 
SVGA, Hercules Graphics 
Station Card GB1024, 
Truevision AT Vista-4M, 
and WYSIWYG hard copy to 
Hewlett-Packard Graphics 
Language and PostScript de- 
vices or files. 

Version 7.0 of the 
libhpgl.lib library supports 
mixed vector plotting and 
raster imaging, graphics 
viewports (1.е., partial 
screen windowing), user unit 
scaling, rotatable and scal- 
able labels, and up to 1024- 
by 768-pixel images with 
8-, 16-, or 32-bit graphics 
cards. The library comes 
with full source code in C 
and Phar Lap 386|ASM, plus 
sample code. Royalties are 
not charged for distribution 
of compiled composite 
code. 

The library is available 
for the following 32-bit C 
compilers: Intel DPMI 
386/486 C Code Builder Kit; 


MicroWay VCPI NDP C- 
386 2.x/3.x; Watcom C 
8.0/386; and Zortech DOS 
386 C++ 2.1, using the Phar 
Lap Tools. 

Price: $200. 

Contact: Gary R. Olhoeft, 
Р.О. Box 10870 Edgemont, 
Golden, CO 80401, (303) 
279-6345 or (303) 877-3697; 
"golhoeft" on BIX. 
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C++ Class 
Libraries 


PA їсгоїес Research’s 
new Capsule set of re- 
usable C ++ class libraries 
includes general-purpose 
container base classes, ap- 
plication classes, and stand- 
alone applications derived 
from the base classes. 

The base classes encap- 
sulate flexible data struc- 
tures and program blocks 
for linked lists, circular 
lists, stacks, queues, keys, 
data and hash tables, binary 
trees, graphs, error detec- 
tion, and registry, the 
company says. 

The application classes 
and programs illustrate how 
to use the base classes, and 


LIBRARIES 


you can use them in your own 
applications. Applications 
include a PostScript graph- 
display class, a mapping 
class for string-to-numeric 
tag conversion, a stand- 
alone reverse Polish notation 
stack-based expression 
evaluator, a sorted-list gener- 
ator, and a Capsule test 
suite with test programs for 
lists, graphs, display 
graphs, and binary search. 
The library is compatible 
with AT&T C++ 2.1 and 
compatible source code 
files on DOS and Unix. 
Price: $495 per CPU. 
Contact: Microtec Re- 
search, Inc., 2350 Mission 
College Blvd., Santa Clara, 
CA 95054, (800) 950-5554 or 
(408) 980-1300; fax (408) 
982-8266. 
Circle 1012 on Inquiry Card. 


C Library for 
Novell NetWare 


utomation Software 
Consultants' Network C 
Library, which features 
more than 300 functions and 
provides access to NetWare 
system services and statistics, 
now supports Turbo C in 
addition to Microsoft C. 
The library provides tools for 
developing commercial 
Net Ware applications or util- 
ities for a network. 

You can access the fol- 
lowing services with the li- 
brary: file and directory 
management, locking and 
synchronization, bindery 
management, accounting, 
messaging, printing, con- 
nection and workstation 
services, queue manage- 
ment, and transaction 
tracking. 

Price: $225. 

Contact: Automation Soft- 
ware Consultants, Inc., 124 
Venice Ave., Cincinnati, 
OH 45140, (800) 669-0842 
or (513) 677-0842. 
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Many solutions and products but it doesn’t fit your 
real requirements. The power of today's \ | t Қ ] 
KS ui D ma, desktop lies in the total design effort of the 
x > system board. Unleashing the power of the 486 chip | | [ 


with all the customer designed- in spec is our goal. 
Qur 486 Companion mainboards are the best choice 
for companies like you who can deliver results at the right 1 0 ү 
time. We envisioned more raw processing power with 


all the integrated features of high-end and low- 


end desktops. Our 486-based Companion mainboards 
are designed just that. To satisfy your value-added 
solutions at the right cost. With its built-in 64 MB 


SIMM socket, no RAM card is needed. And 

what's more- a reliable SMT system board technology to bring 

you quality at its best. Now, to be on the market for the real 

solutions for your system requirements, choose our 486-based Companion 


mainboards and we will help you be there at the right time. 


C cow Anan 


JOINDATA SYSTEMS, INC. 
14838 Valley Blvd., Suite C, 

City of Industry, CA 91746, U.S.A. 
Tel: (818) 330-6553 

Fax: (818) 330-6865 


G486EB G486E 


All brand names and trademarks are (he ptoperty сі ther ovra 
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WHAT'S NEW 


SpeedEdit 
for Motif and 
Windows 3.0 


he full-screen Speed- 

Edit text editor and pro- 
gram development system 
runs as a native application 
under the X Window Sys- 
tem/Motif for HP-UX and 
SCO Unix, as well as Win- 
dows 3.0. Bradford Business 
says the system, which is 
also available for nonwin- 
dowed DOS, OS/2, Unix, 
SunOS, and Hewlett-Pack- 
ard's MPE and MPE-XL 
operating systems, lets you 
easily move among dissimi- 
lar environments. The 
SpeedEdit system for Motif 
and Windows offers scroll 
bars, pull-down menus, list 
boxes, and multiple windows 
while letting you compile 
and test applications from in- 
side the editor. 

SpeedEdit is language 
sensitive. If you're writing in 
C, C+, Pascal, COBOL, 
FORTRAN, assembly, or 
Hewlett-Packard's System 
Programming Language, 
SpeedEdit performs its text 
alignment and indentation 
properly, the company says. 
SpeedEdit can search and 
modify groups of files as if 
they were one file, including 
search and replace using 
regular expressions, accord- 
ing to Bradford Business. 

Except for the Windows 
and Motif versions, Speed- 
Edit runs without a win- 
dowing system, However, 
SpeedEdit can be command 
driven, menu driven, func- 
tion key driven, or control 
key driven. You can redefine 
control sequences, function 


keys, commands, and menus. 


You can also add and en- 
hance menus. Each version, 
though based primarily on 
the same source code, Is a 
separate product. 


E ҙа. 
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You can compile and test your applications from within 


Speed Edit. 


Price: For PC-based sys- 
tems, $295; for single-user 
Unix workstations, $395, 
Contact: Bradford Business 
Systems, Inc., 23151 Ver- 
dugo Dr., Suite 114, Lagu- 
na Hills, CA 92653, (714) 
859-4428; fax (714) 859- 
4508. 
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А Launchpad 
for Windows 


C ognetic's CodePad 
editor for Windows 3.0 
lets you view and edit 
multiple source windows 
with files in overlapping 
windows. CodePad lets you 
choose from five fonts to 
get the one best suited for 
your eyes and monitor. If 
you have the Windows Soft- 
ware Development Kit, you 
can mark Windows system 
calls in source code, press a 
hot key, and get SDK hyper- 
text help for that topic. 
Price: $99. 

Contact: Cognetic Sys- 
tems, Inc., 12534 Pinecrest 
Rd., Herndon, VA 22071, 
(703) 476-7154. 
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Visual 
Programming 
Plus Database 


he VZ Programmer 

applications develop- 
ment tool incorporates a 
GUI construction kit, a per- 
sistent object management 
system, and C-/C ++ -based 
software component 
libraries. 

Version 2.0 of VZ Pro- 
grammer for Windows pro- 
vides cross-platform сот- 
patibility with VZ 
Programmer 2.0 for OS/2 
Presentation Manager. It in- 
cludes a graphical object 
editor and integrated 
debugging. 

Price: Windows version, 
$595; OS/2 version, $1295. 
Contact: VZ Corp., 57 
West South Temple St., Salt 
Lake City, UT 84101, 
(801) 595-1352; fax (801) 
328-4404. 
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ENVIRONMENTS 


Text Editing for 
PM, Windows, 
and X Window 


merging Technology, 

s developer of the EDIX 
full-screen, character- 
based editor for DOS, Unix, 
and V MS, now offers 
multiwindowing editors for 
Windows, OS/2 Presenta- 
tion Manager (PM), and the 
X Window System running 
Motif on Sun Sparcstations. 
The GUI version, called 
EDIX/gs, supports subpro- 
cess execution, multiple 
editing windows and buffers, 
regular expression search 
and replace, keystroke and 
command record/playback, 
and customization via the 
macro processor. 

Through subprocess exe- 
cution, you can write a pro- 
gram in one buffer and cap- 
ture compiler errors in an- 
other. You can edit in up to 
four windows at once, includ- 
ing the same file simulta- 
neously in four windows. 
You can edit up to 12 files 
at once in EDIX/gs buffers, 
the company says. A pro- 
prietary paged memory that 
sits on top of Windows' and 
OS/2's memory managers 
not only lets you edit large 
files but speeds up perfor- 
mance by up to 10 times in 
Windows and by I5 percent 
in OS/2, the company says. 

The regular expression 
search-and-replace facility 
lets you search for wild- 
card characters, sets and 
ranges of characters, an- 
chored strings, and paired 
patterns such as [ and }. The 
undo/redo commands work 
on a number of commands. 
Price: Windows and PM 
version, $245; Unix version, 
price undetermined [ex- 
pected to ship in September]. 
Contact: Emerging Tech- 
nology Consultants, Inc., 
3405 Penrose Place, Boul- 
der, CO 80301, (303) 447- 
9495; fax (303) 447-9241. 
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Complete 386 33MHz System 


Reasons to buy an 
LSI PROFESSIONAL 
COMPUTER. 


130 Day Satisfaction 
Guarantee 


, QISatisfled Custoifiers Like... 
BOEIN 
ROCKWELL IN: 
CHRYSLER 
ARCO 


Toll Free Tech Support 
LiTop Rated MICRONICS 
Motherboard 
Options Available 


Complete ine of 386 and 
86 ISA. A Systems 


` Upgrades From 485386 33MHz Standard System 


» 4MB RAM, 100MB HD, SuPeR \ VGA Super van (10241769, 18 color)” $400 

| | € m o аА реет Ц e 

80486 33MHz 32 Bit Intel CPU 101 Enhanced Keyboard м 

4MB RAM-Expandable to 64MB 14" Super VGA Monitor (1024x768) aa тан DA 

MICRONICS Motherboard, Phoénix BIOS VGA Card, 512K RAM (IMB, add $80) 338ME ues TL $1150 

64K Cache (expandable to 256K)- 1.2 or 1.44 MB Floppy Drive 760МВ (ESDI 16m) $1950 

Desktop Style Case (Tower Option available) 100МВ 18ms Hard Drive BOMB (ЕЗІН above w/ EISA Controller $2745 

8 Expansion Slota (ISA 16 bit) Serial, Puralfel & Game Ports st لا ت‎ ШИЙ nr 

EISA System — Add 51000,00 (486 only) Full i Year т КМШ улт | 

wi 7-32 Bit EISA slots, 1-16 bit ISA 2 Years-La = ae 
220W Switehing Power Supply 486 25 as a" A $2795.00  '" Upgrades arc [rom ӨМІ... add 5259 midl to 4UMB System 


(Call Per Stumd Alias Pricing 


MS-DOS 3.3 or MS-DOS 4.01 add $50.00 


MICR Gb NICS 


| С АП LSI Professional сосы ft 1H ¢ 
Systems Аге FCC Certified Шоқаны Hist riba iF wt 
Components / Accessories 


ر 


Configured nb 6: 386 25MHBHz Laptop Logitech Mouseman Serial $69 


uM mo E 
386-33 MICRONICS 5 "DOS 1m and au 3 е тд Logitech ScanMan Grayscale $315 
Mbuard, Phoenix BIOS Қ Logimouse w/Windows 3,0 $159 
Жаа, Supermouse w Windows 3.0 $109 
Expandable to 16MB QN ial ys 
Floppy wibra 
xpansion Sins, 3865Х 20MHz System IDE сткі. with IO 
16 bit 40MB. 1MB. Monochrome UltraStoc ESDI 32K Cache e 
; y NEN 00 Ul&gEISA/ESDicnti. 5799 
|| MonoGraphic Card l 
and 12" Mono Monitor $995. Printers 
| ; Brother 1324 (24 ріл, 9 fomt}$259 


Epson 1,9519 (24 pin) 


EL fe ATA Our Best Value! 286 12M Hz System ff Panasonis 1124 (24 piu) 8279 


40MB, 1MB, Monochrome Citizen OSX 140 (24 pin) $289 


$1795. | 5695.0 SL diri Lue 


Brother HL8e (LMB, HPGL) 8195 


Financing Ауа O.A.C. 
mk E | Brother ВУ (HP3 JA 1 * 51599 

ске 610 опаш Са ^ Quality Service and Support Since 1984 as. mamm | 

Locations Nationwide “2 


Lucky Compuiar Со, 


Ке = : 1701 Greenville Ave #602 2132 N. Collins — 17338 Southcenter Pkwy. 14720 NE 20th 4D 10773 SW Bvtn.-Hills. Hwy 4151 Beltline Rd. $120 


LUCKY STAR ENTERNATIONA, Richardson, TX 78081 Arlington, TX 76011 Fukwila, WA 98188 Bellevue, WA 98007 Beaverton, OR 97005 Addison, TX 78244 
(214)690-6110 — (817)265-1883 (206)575-9060 1206)643-2673 (503)671-0961 (214)702-8588 


Hours 1-800-966-5825 1-800-966-4056 1-800-367-5825 1-800-336-5825 1-800-348-5825 1-800-966-7687 
OW ce rne LATE ORDERS Tukwila, WA Location Only (P.S.T.) 10am-9pm Mon-Fri 10am-6pm Sat. 12-5pm Sunday 


Cogyugat 1971 Lucky Computer Company. Lucky Sat Lmemarional, MS-DOS, ісегі, kicak, ucc гісін of ther respecte companies. АЙ Prong Bai сатыла sobject ір champ. 


Prototyping and 
Development for 
Windows 


rotoView Development 

is now shipping version 
3.2 of its ProtoView Screen 
Management Facility and 
version 1.10 of its ProtoGen 
Application Generator for 
prototyping and develop- 
ment of C applications in 
Windows 3.0. As with pre- 
vious versions, the new ver- 
sion of ProtoView includes 
a WYSIWYG screen painter, 
application screen-flow ani- 
mation and code generation, 
a dynamic link library of 
175 high-level screen man- 
agement functions, and a 
second DLL of data-entry 
field control objects with 
source code. 

The new version includes 
enhanced support for Dy- 
namic Data Exchange con- 
versations between Proto- 
View dialogues and other 
Windows applications. Cus- 
tomizable toolboxes and 
palettes let you design sophis- 
ticated Windows dialogues 
and data-entry screens, the 
company says. Support for 
Windows 3.0's Multiple 
Document Interface allows 
you to display multiple copies 
of a screen under a common 
menu. 

The screen painter's cus- 
tomizable workbench lets you 
choose which tools are 
available at any given time. 
By loading a new work- 
bench, you can change the set 
of control objects and tools. 
You can also establish a set of 
tools for a given project and 
distribute the workbench to 
the individuals working on 
the project. 

Other new features in- 
clude multiple range check- 
ing for data-entry fields, 
support for bit maps and 
icons within push buttons, 
currency control for 26 cur- 
rencies, and date control for 


The ProtoView Screen Management Facility lets you place data- 
entry fields over a screen image of a familiar form and apply a 
variety of actions to the individual fields. 


six international formats 
with full validation. 

Code generated by Proto- 
View and ProtoGen is also 
C++ compatible. 

Price: ProtoView, $695; 
ProtoGen, $199; both, $894. 
Contact: ProtoView Devel- 
opment Co., 353 Georges 
Rd., Dayton, NJ 08810, 
(908) 329-8588; fax (908) 
329-8624. 
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Fast 
Floating-Point 
C Functions 


library of C functions 

called Fast Floating 
Point, for scientific/engi- 
neering or windows graphics 
applications, has library op- 
erations that in some cases 
can rival a math copro- 
cessor in speed, Triakis 
claims. Based on the sign- 
logarithmic number system, 
the library includes trigo- 
nometric, logarithmic, inte- 
ger conversion, and expo- 


nential functions; square root 


operations; and a tool for 
tabulating virtually any f(x) 
to single precision, the 
company says. The integer 
conversion functions are 


provided for fast graphical 
display. 

The package includes 
two libraries: one for use on 
any 80x86 processor, and 
the other for use on the 386 
and 486. The functions are 
compatible with most ver- 
sions of Microsoft C and 
Borland C. The company 
doesn't charge a royalty for 
the functions. 

Price: $59. 

Contact: Triakis, 1011 
Duchess Rd., Bothell, WA 
98012, (206) 486-8282; fax 
(206) 883-2740. 
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GFA-BASIC 
for DOS and 
Windows 


FA says its implemen- 

tation of GFA-BASIC 
for Windows 3.0 lets you 
use the functions of the 
Microsoft Software Devel- 
opment Kit, obviating the 
need to write lines upon 
lines of C code. The GFA- 
BASIC interpreter, editor, 
and protected-mode runner 
for both DOS and Windows 
are available now. The com- 


piler will ship later this 
fall, the company says. 

The DOS and Windows 
versions are the first of four 
planned platforms. Ver- 
sions for OS/2 and Unix will 
be available later this year, 
the company promises. 

When a GFA-BASIC 
command creates a graphical 
window or other action, it 
will interface with DOS Sys- 
tems Application Architec- 
ture (SAA), Windows, OS/2 
Presentation Manager, or X 
Window System/Motif auto- 
matically, GFA says. This 
implementation provides 
portability across all 
platforms. 

The Windows version has 
more than 500 independent 
commands, plus 400 com- 
mands and functions for 
Windows. The commands 
let you use the Multiple 
Document Interface, load 
bit-map files, use the Clip- 
board and Dynamic Data 
Exchange, and run dynamic 
link libraries. The Win- 
dows version also supports 
EMS and runs in real or 
protected mode. 

The DOS version has 
over 500 independent com- 
mands and more than 70 
commands and functions for 
graphical and operating- 
system operations that are 
SAA-compatible. The 
graphics commands let you 
include menu bars, win- 
dows, alert boxes, and pop- 
up menus; the commands 
replace pages of complex 
coding that would normally 
be required, the company 
claims. 

Price: For Windows: 286 
version, $449; 386 version, 
$495; the compiler will be 
sent free of charge to regis- 
tered users when available. 
For DOS: 8088/286 version, 
$249; 386 version, $295, 
Contact: GFA Software 
Technologies, Inc., 27 Con- 
gress St., Salem, MA 
01970, (508) 744-0201; fax 
(508) 744-8041. 
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‚ The MetaWare Extanded. DOS High C оймай) minnie Compiler | 
- is for developing mission-critical applications that require: 


. * Compilation of large programs (one million+ lines) 
° * Ease of conversion of Microsoft "or other" code to 32-bits 


. * Support for the MetaWare 32-Bit Source-Level Debugger 
. * 100% ANSI Conformance 


Ease of migration to other development environments: 
DOS, UNIX System Vr3&4, SunOS, AIX, ... 


Global optimizations and Profiler for maximizing speed of code 
. С++ as a future development language 


1.1 Mii - 
if (environ == critical) { 
survival = High _ S$ 
гу шс l lMotaWaroae 


The MetaWare Extended-DOS High C Locally Optimizing Compiler 
extends the capability of our industry-proven technology by: 


* Exploiting the Power of AutoCAD* ADS and DESQview/X'M 
* Ease of conversion of Microsoft “or other" code to 32-bits 


* Providing an execution Profiler that helps developers increase 
execution speed by identifying bottlenecks 


supporting the MetaWare 32-Bit Source-Level Debugger 


To learn more about how MetaWare can 
help you survive in your environment, or to 
place an order, call now. 


Professional software developers live and 
breathe in challenging development environments 
unknown to most programmers. As a matter of 
survival, these Pioneers depend on the precision, 
performance, and portability that only MetaWare 
delivers. The superior reliability and functionality of our 
quality compilers and tools allow these Explorers to 


navigate unfamiliar development terrain with confidence. MetaWare ® 


But even the best tools are not enough. You need a close, леин 
professional relationship with the veteran team that pioneered 
Extended-DOS compilers way back in 1986; this technical support i 
is the best "Life support" available today. MetaWare now extends M iler xm for Dauni 
your development horizons with two choices in compiler technology. roressiona аге LEVEIODETS 
Both Locally and Globally optimized technologies support the new 
MetaWare 32-bit Source-Level Debugger. 


2161 Delaware Avenue « Santa Cruz, СА • 95060-5706 • 408/429-6382 • FAX 408/429-9273 


MataWarg, High C, and Professional Pascal are registered trademarks of MetaWare Incorporated. Other names are trademarks of thelr respective companies. 
€ Copyright 1991 MetaWare Incorporated 
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WHAT'S NEW 


WordStar's 
$700 Laptop 
Bundle for $295 


v ordStar's new Lap- 
top Collection in- 
cludes the WordStar Laptop 
Edition, Traveling Software's 
LapLink Special Edition, 
and Campbell Services' On- 
Time scheduling software, 
The WordStar Laptop Edition 
offers page preview, style 
sheets, a built-in spelling 
checker and thesaurus, 
pull-down menus, TeiMerge 
communications software, 
a telephone and address list 
manager, and other 
features. 

The program works on 
any laptop with 640K bytes of 
RAM, a CGA or better dis- 
play, and two floppy disk 
drives or one floppy and 
one hard disk drive. 
Price: $295; $89.95 for 
registered users of WordStar. 
Contact: WordStar Interna- 
tional, Inc., 201 Alameda 
del Prado, Novato, CA 
94949, (415) 382-8000; fax 
(415) 883-1617. 
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Two 
WordPerfect 
Utilities 


he Top Banana offers 

89 general business and 
office forms for WordPer- 
fect 5.0 and 5.1 in its pack- 
age called The Forms. 
Each Forms package is per- 
sonalized, with your com- 
pany name, address, and 
telephone number, when 
you install it. You can add a 
black-and-white logo, 
scanned from your letter- 
head, for an additional $29. 
Price: $89. 
Contact: The Top Banana, 
Inc., 1501 East Chapman, 
Suite 261, Fullerton, CA 
92631, (714) 525-0454. 
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The WordStar Laptop Collection supports footnotes, endnotes, 


indexing, and a table of contents. 


roportionally spaced 

fonts take up space on 
your screen. If you're work- 
ing with large type in Word- 
Perfect, this means you 
often need to scroll left and 
write to read a sentence in a 
paragraph. А new version of 
ScreenExtender, the utility 
for WordPerfect 5.0 and 5.1 
that eliminates the need to 
scroll as you edit a propor- 
tionally spaced document, 
is faster and more readable, 
and requires less memory. 
Stairway Software says it re- 
duced ScreenExtender's 
memory requirement from 
about 84K bytes to about 
40K bytes, depending on 
your video display. 

You can choose from up 
to 25 screen sizes, display up 
to 128 characters per line, 
and change screen sizes 
whenever you want. Screen- 
Extender 2.0 displays bold- 
face, underlining, italics, 
small caps, extra-large type, 
and other type modes as 
you edit. 

Price: $99.95. 

Contact: Stairway Soft- 
ware, [nc., 700 Harris St., 
Suite 204, Charlottesville, 
VA 22901, (800) 782-4792 or 
(804) 977-7770. 
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It's True: Verity 
Does Windows 


erity, publisher of the 
Topic intelligent docu- 
ment-retrieval software for 
networked computing envi- 
ronments, now supports 
Windows 3.0 with its front- 
end client support for Topic 
databases on DOS, OS/2, 
Unix, and VMS. 

Verity says its Topic and 
Topic Real-Time programs 
are based on concept re- 
trieval, where you build a 
knowledge base of retriev- 
able objects called Topics. 
Topics intelligently search- 
es and retrieves documents 
and files that contain rele- 
vant information on a partic- 
ular subject. Topic supports 
direct manipulation of 
queries, results, and docu- 
ments within Windows. 
Price: $795 per Windows 
client; other clients: Mac or 
DOS, $795; OS/2, $1000; 
Unix, $1500; Topic servers: 
$15,600 to $150,000, de- 
pending on the platform. 
Contact: Verity, Inc., 1550 
Plymouth, Mountain View, 
CA 94043, (415) 960-7600; 
fax (415) 960-7698. 

Circla 1023 on Inquiry Card. 


New Windows 
Word Processor 
is Just Write 


ymantec's new Win- 

dows word processor is 
designed primarily for ex- 
ecutives who need an easy 
way to create simple memos 
or sophisticated documents. 

JustWrite 1.0 has many 
features found in word pro- 
cessors that retail for nearly 
$500, such as multiple col- 
umns, graphics, text, table 
frames, support for Dynamic 
Data Exchange, and table- 
of-contents indexing. But one 
of JustWrite's biggest sell- 
ing points is its ability to fit 
into the mix of other word 
processors and applications 
in a corporate environment. 

JustWrite will automati- 
cally detect almost any word 
processing file format on 
the market and, likewise, 
save the document back to 
its format automatically. 
This simple import/export 
feature is designed to help 
someone who doesn't do a 
lot of work on a PC. 

The program's document 
templates and style libraries 
are designed to let you 
quickly create a professional- 
looking document. Other 
features include direct ac- 
cess, query, and sort of 
Q&A and dBase files; 
networkable file locking; and 
a messaging system for 
sharing documents on 
Novell, LAN Manager, or 
3Com networks. 

Price: $199. 

Contact: Symantec Corp., 
10201 Torre Ave, Cupertino, 
CA 95014, (408) 253-9600; 
fax (408) 255-0981. 
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UP TO NOW 
OBJECTS WERE MOSTLY TALK. 
NOW THEY'RE HANDS-ON. 


Everybody has been talking about objects, But until now, 
you had to bea C ! + programmer with a big budget to get 
your hands on them. 

Today, information is power. And the personal con- 


puter is enabling: i transition of that power from computer 


professionals to’ information professionals" whose primary 
expertise is in engineering, management, finance and 
production. 

Until now, the software tools available te informi- 
Поп professionals have been based on the notion of rows 
and columns, rather than on the more natural and powerful 
idea of objects, This meant these new professionals were 
left with useful information in a form they couldn't use. 


Introducing Mind's Eye. 
A New Tool For A New Age. 


Mind's Eye, the first object-based information management 
software system allows you to integrate the separate 
functions of business management principles, financial 
modeling, graphics and engineering. And Mind's Exe 
requires no sophistication in a complex computer language, 

Instead of relying solely on cumbersome numerical 
data bases, Mind's Eye lets you translate that jumble of 
information into recognizable objects which link all the 
components graphically. So you can see issues and solutions 
in à comprehensive and coherent overview. Just the way 
your mind does. 

Look at what Peter Coffee said in the March Ath issue 
of PC Week: 

“Mind's Eye is a superior decision - support tool for 

бексе markets aud in-house applications. Users 

wild reap rich returus from their qraphics hard- 
нағеінгенітшені. The Mind Ене screen 
provides a wenlth of interactive feed back, d 
Jur more than typical motse тени 
designs." 


' 


What You Perceive 
You Can Create. 


{ 

With the simple point and | 
click ofa mouse, Mind's Eye | 
allows you to create а system оѓ — 
objects quickly and easily. Then 
with its simple, yet powerfully 
articulate structure, you can 
describe their properties and 
relationships. 

And the objects you create 
can be visually amplified with 
drawings. Pictures, 

Or both. 

You can also include 
free-form verbal descrip- 
tions of each object. 
And assemble these 


complex data structures into an application for those who 
maintain the database and derive information and analyses 
from it. 

Mind's Eye allows you to create unlimited “what if" 
management models in business, manufacturing, engineer- 
ing, production, quality management and sales beforehand. 
So you can test your vision. Change variables and analyze 
those changes. And control down the road what you have 
in mind now. 

But the best thing about Mind's Eye is its simplicity. | 
In an age of incre: ising complexity, Mind's Eye lets you get 
back to basics. With it's ability to seamlessly link large | 
amounts of complex data into clear, easily accessed graphic | 
objects, pulldown menus and easy-to-read project trees, 
you'll be able to use your computer the way you should 
have all along. 


Who We Are Depends On Who You Are. 


Because Mind's Eye is an extension of the way you 
personally retrieve, use and manage data, it can be quickly 
configured to your individual thought processes and tasks, 
informational needs, management style and corporate or 
business requirements. Whether you're a design engineer 
or system engineer or involved in financial modeling, 
project management, production, process control, quality 
controlor LAN design, there are no limits to Mind's Eye's 
virtunsity. Or yours. 


Our Price Is Something You Won't Object To. 


Mind's Eye can now run your PC the way you | 
want it to. Ata price that's readily affordable — 
only $695.00. 

We're so confident that Mind's Eye is | 
everything we say it is, we're offering you 
the complete Mind's Eye software 
package — not a demo disk — for 

a 30 DAY FREE TRIAL. 


Call us now at: 
800-622-6746 


, Give us your VISA or Master- 
Card number and we'll send 
out Mind's Eye right away. 
Keep it and we'll bill your 
charge card. Return it within 30 
days, and you're free and clear. 


Mind's Eve is IBM AT/PS-2 com- 
patible (#0286/ 80986 / 80486 ), 
40 K RAM minimum required, 
| MB or more recommended. 
EGA/VGA/8514A monitor. 
PCDOS /MSDOS З.Х 
or higher required. 


MINDS EYE 


The power to link perception and reality. 


P.O. Box 457, Merrimack, NH 03054-0457 


800-622-6746 + 603-424-5351 


FAX: 603-424-6303 
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Graphing and 
Analysis Added 
to GP Manager 


reat Plains Software 

says version 6.0 of its 
Accounting Series for PCs 
has a new system manager 
that incorporates the more- 
than-70 graphical analysis 
reports of the Executive 
Advisor. Previously, the Ad- 
visor had only been avail- 
able as a separate module. 

The company says the 
new system manager, with 
added graphical reporting, 
analysis, and a macro key- 
stroke recorder, functions 
as the control center for an 
entire accounting system. 
When activated, the key- 
stroke system lets you 
record transactions and auto- 
mate repetitive entries and 
tasks. 

You can now customize 
Great Plains menus to list 
only important tasks or 
launch other applications, 
third-party links, or key- 
stroke routines. Version 6.0 
also adds unlimited budget- 
ing and history, letting you 
save multiple budgets for 
current and prior years. 

Ап automatic transaction 
allocation feature lets you 
post a single sales account 
and allocate the information 
automatically to all depart- 
ments. This feature allows 
for unlimited allocation 
amounts, up to 100 accounts 
per allocation, and an 
amount breakdown by per- 
centage, the company says. 
Price: System Manager 
module: for single user, 
$295; for multiuser system 
with up to four workstations, 
$1195; most other modules, 
$795 each, 

Contact: Great Plains Soft- 
ware, 1701 Southwest 38th 
St., Fargo, ND 58103, 

(800) 456-0025 or (701) 281- 
0550; fax (701) 282-4826. 
Circle 1026 on Inquiry Card. 
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The Great Plains General Ledger with Financial Report 
Generator module lets you define financial statements of up to 


20 columns. 


Entry-Level 
Windows 
Accounting 


rogressive Solutions 
says its four-module, 
entry-level Windows ac- 
counting package is powerful 
enough to accommodate 

any size general ledger, yet it 
offers an casy way to do 
double-entry accounting. The 
four modules include ac- 
counts payable, accounts re- 
ceivable, general ledger, 

and a reporting module. 

The release will also in- 
clude an accounting module 
for novices. This module 
will have fill-in-the-blank 
journal entries and docu- 
mentation covering basic ac- 
counting principles. 

A collection screen in 
Progressive Accounting will 
display current aging data 
and let you view collection 
information by customer. A 
dial-it function will let you 
dial a customer's phone 
number for a selected in- 
Voice. 


Price: $129. 

Contact: Progressive Solu- 
tions, 8640 M Guilford Rd., 
Suite 228, Columbia, MD 
21046, (301) 865-3201. 
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Nonaccountants 
Take Care 
of Business 


new five-module dou- 

ble-entry accounting 
package for nonaccountants 
includes general ledger, ac- 
counts reconciliation, fi- 
nancial utilities, accounts re- 
ceivable, and accounts 
payable for under $200. 

Called Takin' Care of 
Business, the program lets 
you keep multiple years of 
information on-line for com- 
parison purposes, and you 
can reprint reports at any 
time. You can also correct 
or delete mistakes without 
entering reversed transac- 
tions. 

Takin' Care of Business 
was available previously in 
stand-alone modules. 
Price: $149.95. 

Contact: Hooper Interna- 


tional. Inc., P.O. Box 50200, 
Colorado Springs, CO 
80949, (719) 528-8990; fax 
(719) 528-8997. 
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Value Pack 
for Cash-Based 
Businesses 


reat American now of- 
wf fers a Business Value 
Pack for cash-based small 
businesses. The Pack in- 
cludes the One-Write Plus 
Money Matters program for 
small businesses plus a pay- 
roll module. With the Pack, 
you can produce printed 
payroll checks, W-2 forms, 
and tax reports. You can 
also compute gross wages, 
federal and state taxes, and 
FICA deductions. If you buy 
the pack, the company will 
send you a $20 rebate. 
Along with the Value 
Pack, Great American says 
that a new version of @Ас- 
counting, which provides a 
seamless interface between 
its One-Write Plus Account- 
ing System and Lotus 1-2- 
3, now supports Quattro, 
Quattro Pro, SuperCalc 5, 
and |-2-3 releases 2.01, 3.0, 
and 3.1. The program en- 
ables you to seamlessly ex- 
port data from your ac- 
counting program into a 
spreadsheet for what-if 
analysis, graphing, and other 
manipulations. Previously, 
(Accounting was exclusively 
compatible with 1-2-3 re- 
lease 2.2. 
Price: $159.90. 
Contact: Great American 
Software, Inc., 615 Amherst 
St., Nashua, NH 03063, 
(603) 889-5400; fax (603) 
881-9337. 
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NEWS 


WHAT' 5 NEW * 


Print or Fax, 
It Makes 
No Difference 


ғ ightFax, а multichan- 
nel, autorouting fax 
server for networks, lets 
you fax the output of any 
software application as eas- 
ily as you can print it. When 
you send output to a prede- 
fined network printer, Right- 
Fax prompts you for the in- 
formation required to send 
the fax. 

Once the fax is on its 
way, RightFax will handle 
the chores of adding cover 
pages, letterhead, and custom 
graphics, and redialing 
busy phone numbers. You 
can place signatures any- 
where on the fax. RightFax 
verifies that the fax was 
sent or alerts you to possible 
transmission problems, 
Cracchiolo & Feder reports. 


п" SOLOMON" % 
pomum жез رھ‎ 


RightFax lets you fax 
from within your application 
and can send and receive 
faxes on up to eight phone 
lines simultaneously. When 
sending faxes, output can ap- 
pear as either Epson FX-80 
or Hewlett-Packard Printer 
Command Language 
printer output. 

The program's Struc- 
tured Query Language re- 
porting features let you 
create detailed reports for 
usage tracking and client 
billing. 

RightFax works on DOS- 
and OS/2-based networks, 
including LAN Manager 
2.0, 3Com 3 + Open, LAN 
Server, and Novell! Net- 
Ware. It requires a dedicated 
PC (a 286 or higher) with a 
LAN adapter board and one 
to four Brooktrout TR112- 
LL, TR112-LD, or TR112- 
DD fax boards. RightFax 
works with the HP LaserJet, 
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DeskJet, or compatible 
printers for incoming faxes. 
Price: Two-channel soft- 
ware-only configuration, 
$1495; each additional two- 
channel upgrade, $495. 
Contact: Cracchiolo & 
Feder, Inc., 4400 East 
Broadway, Suite 600, Tuc- 
son, AZ 85711, (602) 327- 
1357; fax (602) 327-7456. 
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Laptop Fax 
on the Go 


oFax provides а conve- 
nient way to send faxes 
directly from any laptop or 
notebook personal computer, 
without requiring a fax 
board or other external 
peripherals. 

As long as you have a 
Hayes-compatible modem, 
you can tag or capture any 


G 


je! 


1-800-752-1333 


irem 512-937-1107 · Fax: 612-837-5815 
6321 Bury Drive, Eden Pratria, ММ 55346 


COMMUNICATIONS 


word processing, spread- 
sheet, or graphics file for 
faxing. 

When you activate the 
program, it requires 48K 
bytes of memory. To trans- 
mit the fax, you select a 
name from the speed-dial 
log, and away it goes. Once 
you send the file, it goes to 
an AT&T service bureau, 
which reroutes it to the 
proper destination. To send 
the fax, you dial an 800 
number, so you don’t incur 
phone charges. 

Maximum cost per fax is 
$3 for the first page and 
$2.50 for each subsequent 


page. 

Price: $69.95. 

Contact: Ibis Software, 
Inc., 90 New Montgomery, 
Suite 820, San Francisco, 
CA 94105, (415) 546-1917; 
fax (415) 543-0346. 

Circle 1031 on Inquiry Card. 
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At this 

trade show, 
learn how 
open systems 
can make a 
company go. 


Get real answers to 

real business situations 
with a broad, user-focused 
educational program. 


Whether your business is small 

or multinational, at the UNTX 
OPEN SOLUTIONS '9] Exposi- 
tion and Conference you'll find 
the education, training, hardware, 
software and business applica- 
tions solutions that can make it 
more efficient and competitive. 


UNIX is а registered trademark 
UNIX System Laborstortes, inc, a subaiciany of АТАТ. 


From keynotes to tutorials, the 
conference program is built for 
business users and resellers. 
You'll learn from people who 
have already implemented open 
systems solutions within their 
organizations. Here's a sampling 
of the educational opportunities: 
Plenaries: 
* “Putting Down an Open Sys- 
tems Foundation from the Start" 
е “Migration: How Do You Get 
from Where You Are to Where 
You Want to Be" 


Conference: 

* 12 case studies detailing how 
companies like yours have dealt 
with a variety of information 
system issues. 

* 30+ conference sessions based 
upon case histories using open 
systems in manufacturing/ 
industry. 

Tutorials: 

* 12 full-day tutorials prepared 
and presented by the Open 
Software Foundation and UNIX 
qe Laboratories, Inc. 


MA 


OPEN SOLUTIONS '91 
saves you valuable time 
spent searching for 
solutions that fit 

F your needs. 


For exhibit о 
(617) 449-6600, ext. 4023. 


Power keynotes by SCO and SUN. 


Hear Doug Michels of SCO speak- 
ing on "UNIX On The Desktop: 
Now!” and Scott McNealy of Sun 
Microsystems, Inc., discussing 
“Open Standards: Power To 

The People.” 


Visit a show floor packed with 
business solutions. 


You'll see hundreds of vendors 
like VCR, SUN, SCO, MIPS, 
WordPerfect and Interactive 
Systems plus a special OSI area 
featuring live demonstrations 
of vendor-to-vendor interoper- 
ability. 

At OPEN SOLUTIONS '91 
you'll find it all —the education, 
the products, the applications, the 
demonstrations, the solutions. It's 
your unique opportunity to learn 
how open systems can pay divi- 
dends to your business. 


UNIX 


OPEN 


SOLUTIONS Q 


EXPOSITION AND CONFERENCE 


Open Systems On The ей 


September 4-6, 1991 
San Jose Convention Center 
San Jose, CA U.S.A. 
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Manage Convert 
AutoCAD and View 
Drawings AutoCAD Files 
ersonal EDMS Plus, a utoSight's Access 3.0 
drawing and data man- lets you view, convert, 
agement system for Auto- and analyze changes zi 
CAD, organizes, manages, AutoCAD .DWG, .HPGL, 
and tracks drawing files .DXF, and .PCX formats. 
“i a log of Lange changes ir ee you to 
and revision notes. You can = scale images to fit a page. 
attach important design in- Жара, - ТЕ = LS | The network version supports 
formation, descriptions, | | 1 | а password .DWG file lock- 
raster images, and photos to b Il а 1 ب‎ сы”, 7 ing. The compare/analysis 
related AutoCAD drawings. m |} таға” = - zd 20 Е-е capability lets you quickly 
The database's GUI dis- ~ ІНІ ПЕТА 3 check for changes in your 
plays and manages AutoCAD | CAD drawings, according 
drawing files and a variety to AutoSight. 
of raster images. You can Personal EDMS Plus can display captured photos and video Price: $495; 10-user net- 
link building or site photo- images, such as the photo of Saint Paul's cathedral at righi. work version, $1395. 
Att лз 2-- га 
ueprints to a rela aw- „О. Box , Mel- 
ing file. record for fast image view- 25825 Eshelman Ave., Lomi- bourne, FL 32936, (407) 
Personal EDMS Plus ing, ACS Telecom says. ta, CA 90717, (213) 325- 242-5885; fax (407) 255- 
creates and displays a raster Price: $595 with plotter 3055; fax (213) 325-3059. 1052. 
image of each drawing file spooling; $495 without. Circle 1032 on Inquiry Card. Circle 1034 on Inquiry Card. 
as part of every drawing Contact: ACS Telecom, — — — 
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For more information, or to order: | ге 
Tel. 508-358-5858 Гах 508-358-5846 


plus $10 shipping and handling (US and Canada 
license). MA residents please add 5% sales tax. Full refund 
within 30 days if not satisfied. 


М 


| 


IMPLEMENTS u: 


6 Brook Trail Road, Wayland, MA 01778-3706 
ondan із а trademark of Implements, Inc. 
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NETW«SRLD 91 DALLAS 


Dallas Convention Center e October 15-47 


How many computer trade shows offer you 
the ultimate opportunity to connect with hundreds 
of four-star exhibitors showcasing the latest 
products, programs and services? 


And how many provide a Seminar Program 
with a direct connection to the best in the industry 
eager to assist with all your networking 
and connectivity needs? 


Only one. Ме?М Опа 94. The Ultimate Connection. 


For information on advance registration call today. 


800-444-3976 


NetWorld is produced by Bruno Bienheim Inc, 385 Sylvan Avenue, Englewood СИТ, NJ е 201-569-8542 
NefWorld Expositions in ће U.S.A are owned, produced and того Ө) by Bruno Blenheim inc. 
мемона 4 а servicemork of Novell Inc. licensed exclusively in the USA fo Bruna Benham inc Circle 607 on Inquiry Card. 
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THROUGH THE CHAOS 


don't quite know how it happened, but the chaos is 

getting worse. The Great Hall is almost volumet- 

rically filled with software and hardware, test 

stands, typing tables, and stuff stacked on the 

floor. Every flat surface—the desk, tables, tops of 
monitors, chairs, the steps of the ladders needed to 
reach the upper bookcases, even the couch—is covered 
with disorderly piles of stuff. [t used to be in some kind 
of order, but no longer. There's just too much of it. 

Now 1 understand, plenty of you wish you had the 
problem of too many machines and too much software, 
especially since [ get paid to write about it, so I don't 
expect much sympathy; but it really is a problem, and 
lately it has gotten completely out of hand. Today, I 
could not find—and still haven't found—a software 
package I had selected to write about. I know it's within 
15 feet of where I sit, but for the life of me I can't find 
it, which means it will have to wait until next month, 
and by then there will be so much more stuff here that I 
may never find it. Alas. 

Worse: I can't solve this by throwing away every- 
thing not worth writing about. I've already done that. 
Every item here has got past my preliminary cut, in 
which I eliminate things that are too specialized, are 
too expensive, have no distinguishing characteristics, 
or look boring. Much of the stuff here really ought to 
get into a column, mine or another, but I haven't either 
the room or the time to do all of it. 

All of which means that once again it's short-shrift 
time: a myriad of short reviews. Alas, some items can't 
be dealt with that way. For some of this stuff, in Damon 
Runyon's words, “A story goes with it.” 

ГІ do what I can. One thing stands out: if the 1991 
recession affects the small computer world, you'd 
never guess it from looking around Chaos Manor. 


It's Three-Sixty 

In April, I mentioned Harpoon, the naval war game/ 
simulation based on the Larry Bond game that Tom 
Clancy used in writing The Hunt for Red October. Un- 
fortunately, I listed the wrong publisher for it. It comes 
from Three-Sixty. The mistake is worth rectifying 
since Harpoon is a very good naval-warfare simulator, 
certainly the best I have seen. Now that the Navy has 
decided that they don't want my 6-foot 5-inch son to go 
into aviation—it seems there's a good chance the ejec- 
tion mechanism would take his knees off—and are 
sending him to surface warfare school, I have even 
more interest in Harpoon. 


ILLUSTRATION STEVE TUAK © 1981 


When I finally got past Three-Sixty’s voice-mail 
system (the only human I've managed to reach all day; I 
sometimes think every human being left in the com- 
puter world has been replaced by a voice-mail simula- 
crum), I found that they're going to do a simulation of 
the B-52H, which is interesting for me: bringing the 
tail-gunner station into the main cabin from the aft end 
of the aircraft was the first professional job I had in the 
aerospace business. The engi- 


JERRY 


POURNELLE 


necrs did the work; my jo erry pulis ne ш 

did the work job J lis new CD 

was playing around with the 

human interface. I'm looking ROMs, database 
forward to what Three-Sixty | 

will do with this. If irs like Programs, and utilities 
Harpoon, it should be great. out of the Chaos 
American Heritage Manor pileup 

vs. OED 


In the above 1 wanted to use 
the word simulacrum, but I 
wasn't sure how to spell it. 
Alas, neither is the spelling 
dictionary in Q&A Write, 
Word Finder, or the hard disk 
version of The American Her- 
itage Dictionary, which I 
keep on-line and can open in a 
Desqview window. 

I do have it spelled prop- 
erly: 1 was able to look it up 
in the CD-ROM version of the 
Oxford English Dictionary. 
То do that, ] had to get the 
OED disc down, insert it in- 
to the carrier, insert that into 
the Hitachi CD-ROM reader, 
open a Desqview CD-ROM 
window, access the OED soft- 
ware, and finally look up the 
word. That all took longer 
than simply walking over to 
the lecture stand, where I keep a desk copy of 7he 
American Heritage Dictionary, and look it up there. It 
didn't take a fot longer, however, which actually sur- 
prised me. 

The moral of the story is that I sure wish I had a good 
CD-ROM or on-line complete version of the The Ameri- 
can Heritage Dictionary. This isn't the first time I’ve 
wanted a word that's not in the electronic versions. 

continued 
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Clrele 127 оп Inquiry Card. 
Finally, a fast, powerful text 
editor that integrates your 
DIT. favorite 
| programming 
VEU “А tools and uses 
| no memory! 


e Mouse support 

. Pull-down menus A 

e Columnar blocks «V м, 
. 1000 Level Undo NS. 
» Regular Expressions ^ 
• Small 70K, super fast 

* DOS, UNIX/XENIX, FlexOS 


Also VEDIT $69, VEDIT Jr. $29 


FREE Evaluation Copy 
Call 1-800-45-VEDIT 


The new VEDIT PLUS is the productivity 


breakthrough programmers have besn 
looking for. Run not only popular com- 
pilers, but all of your favorite tools from 
within the editor. When shelling to DOS, 
VEDIT swaps itself and any desired TSAS 
out of memory to give you more memory 
than when you entered VEDIT. 


Only VEDIT gives you the advantages of 
a powertul and flexible editor without 
giving up the convenience of an integrated 
environment. 


VEDIT offers stunning performance, ver- 
satility and ease of use. Completely writ- 
ten in assembly language, it's small and 
lightning fast. Edit text and binary files of 
any size, even 100+ megabytes. Installa- 
tion is trivial; VEDIT.EXE and an optional 
help file are all you need - no overlays, no 
configuration files. 


Other features include multiple fite editing, 
windows, unlimited keystroke macros, 
"not keys", context sensitive help, word 
processing, automatic indenting and total 
configurability. VEDIT has been the 
choice of 100,000 programmers, writers 
and engineers since 1980. 


VEDIT PLUS adds a powerful "off the cuff" 
macro programming language, complete 
with source level debugging. 


VEDIT PLUS - $185 for DOS, $285 for 
UNIX/XENIX. Call for a free demo today. 


Greenview 


P.O. Box 1586, Ann Arbor, MI 48106 
(313) 896-1299 * Fax (313) 996-1308 
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Mind’s Eye 

I first saw an early version of this pro- 
gram at Comdex last November. I was 
impressed at the time. Now I have the 
shipping copy running here, and I’m 
even more impressed. Mind’s Eye is a 
non-Windows multilink database. That 
doesn't tell you much, so I'll start over. 

Mind’s Eye was developed by consul- 
tants to the Naval Air Station at Patuxent 
River. They needed management tools 
for the commanding admiral, so they de- 
veloped the following: 

Consider a map of the base. It shows 
every building. Now imagine that you 
can put that map on-screen. Each build- 
ing can have a number of attributes: its 
name or number; when it was built; what 
it's for; location of fire hydrants and fuse 
boxes; a scanned image of the building's 
photograph, displayable on-screen; when 
it was painted, and what that cost; a re- 
pair record; and so forth—whatever you 
think of. 

Those attributes can be entered by 
hand, or they can be imported from other 
databases, including Paradox, dBase II, 
and some popular spreadsheets. Once the 
data is in Mind's Eye, the database can 
be searched in the usual manner: all 
buildings concerned with research and 
painted after 1983, or whatever. The out- 
put can be a traditional! list, but it can also 
be the original base map with the build- 
ings on the hit list highlighted. Click on 
the building and get the attributes. 

There's also a spreadsheet capability 
built into the program. You can model an 
industrial process with this. The com- 
pany did that for one of their demonstra- 
tions, modeling a raw materials process- 
ing line. Not only can the program show 
such things as bottlenecks—if you want 
to increase production, what will be the 
limiting system—but it can then show 
you a picture of that machine or instal- 
lation. 

You could use this program to keep 
employee records, complete with photo- 
graphs, or fingerprints for that matter. 

The neat part about Mind's Eye is that 
it doesn't take a programmer to get it 
working. You might need some assis- 
tance setting up the scanner and getting 
scanned images into the machine, but 
after that, making an object-oriented 
database is pretty straightforward. I sure 
wish I had some way to get pictures of ail 
my books and their locations in this... . 

Mind's Eye doesn't do Windows, but 
it doesn't have to. It runs fine with Desq- 
view (if you have big Desqview win- 
dows). If you need a program like this, 
you should definitely look this over. 
Recommended. 


Looks Great, Less Filling 

Traveling Software has improved Lap- 
Link III once again: it comes with new 
cables that are far lighter and considera- 
bly less bulky. I'm still carrying the Ze- 
nith Z-386 SX most places, and it's big 
enough without fat cables. The new "'de- 
signer cables" come in neat colors (as if 
you care), but mostly they're thin and 
light. There's even a 25-foot serial cable 
that's smaller than the older 6-foot cables 
were. Otherwise, everything works just 
about the way you'd expect it to: I've yet 
to need the LapLink manuals for using 
LapLink itself. 

LapLink IIl also comes with Traveling 
Software's Device Driver, which lets two 
computers share resources, such as hard 
disk drives or printers; you will need the 
manual to use that. Ás a temporary net- 
work, though, the LapLink Device Driv- 
er works quite well. It's not quite as 
painless as LapLink—you have to put 
something into CONFIG.SYS—but it's 
not needlessly complicated. 

We use LapLink III all the time here. 
Гуе got a nine-pin cable from the COMI 
serial рогі of my Cheetah 386. It gener- 
ally connects to the USRobotics Courier 
HST external modem; I can simply un- 
plug the modem and plug in the LapLink 
cable to charge up my laptop or squirt 
stuff over to another machine. When I 
get a new machine, about the first thing I 
do is install LapLink so I can transfer my 
favorite utilities to it. 

There's also a three-wire cable set; 
that is, DeskLink with its cables attaches 
to the serial port of your machine and has 
a telephone jack for allowing the cable 
sets to be connected by ordinary tele- 
phone extension wire. This lets us con- 
nect downstairs and upstairs machines 
50 and 100 feet away. Clearly, all file 
transfers on a long, thin wire like that are 
serial. 

There aren't many people who don't 
need LapLink and DeskLink. There's a 
LapLink Mac version, too. 


Corel Driver 

I said last time I'd been told that the 
Corel driver can run both the Pioneer 
CD-ROM Minichanger and the Pioneer 
optical read/write disk drive off the same 
Corel Opticai Disk Interface Board. It's 
all true, and it costs no speed and almost 
no memory. Also, last time, we had 
some kind of difficulties with the auto- 
matic setup. I don't know what those 
were. Adding the Minichanger to the op- 
tical read/write disk drive running off 
the Arche Legacy 486/33 turned out to 
be no problem at all: run the installation 
program and go to the CD-ROM drive. 


continued 


Everything You Ever Wanted In UNIX. 


And Less. 9995" ® 


OK. We know it's hard to 
believe. So just consider this. 
Coherent" is a virtual clone of UNIX. 
But it was developed independently 
by Mark Williams Company. Which 
means we don't pay hundreds of dol- 
lars per copy in licensing fees. 

What's more, Coherent embod- 
ies the original tenet of UNIX: small is 
beautiful. This simple fact leads to a 
whole host of both cost and perform- 
ance advantages for Coherent. So 
read on, because there's a lot more to 
Coherent than its price. 

SMALLER, FASTER. ..ВЕТТЕК. 

Everybody appreciates a good 
deal. But what is it that makes small 
so great? 

For one thing, Coherent gives 
you UNIX capabilities on a machine 
you can actually afford. Requiring 
only 10 megabytes of disk space, 
Coherent can reside with DOS. So 
you can keep all your DOS applica- 
tions and move up to Coherent. You 
can also have it running faster, learn it 
faster and get faster overall perform- 
ance. All because Coherent is small. 
Sounds beautiful, doesn't it? 

But small wouldn't be so great if 
it didn't do the job it was meant to do. 


Coherent For Santa Cruz 
LESS _ the IBM-PC/AT Operation: 
IS MORE! 


and compahble XENIX 286, 

286 or 386 Version 232 
based machines. 

No. of Manuals 

No. of Disks 

Kernel Size 

Install Time 20-30 min. 

Suggested Disk Space 10 meg 

Min. Memory Required 640K 1-2 meg 

Performance* 38.7 sec 1003 sec 

Price $99.95 $1495.00 
"Вуле Exed benchmark, 1000 iterations оп 20 MHZ 386. 


Hardware requirements: 1.2 Sha or 1.4 ЗУ Toppy, and 
beard disk Dees not ынан ты banned macies 


EVERYTHING UNIX 
WAS MEANT TO DO. 

Like the onginal UNIX, 
Coherent is a powerful multi-user, 
multi-tasking development system. 
With a complete UNIX-compatible 
kernel which makes a vast world of 
UNIX software available including 
over a gigabyte of public domain 
software. 

Coherent also comes with Lex 
and Yacc, a complete C compiler and a 
full set of nearly 200 UNIX commands 
including text processing, program 
development, administrative and 
maintenance commands plus UUCP 

CRITICS AGREE: IT'S 

AN INCREDIBLE VALUE! 


"Mark Williams Co. seems to have 
mastered the art of illusion; Coherent 
comes so fully qualified as a UNIX 
clone, you find yourself thinking 1 
can't believe it's not UNIX’ ” 


—Sean Fulton, UNIX Today!, 
November 26, 1990 


“..-(Coherent) тау be the best thing 


that has happened to UNIX yet." 
- William Zachmann, PC Week, 
November 5, 1990 


“If you want to come as close as you 
can to real UNIX for a low price, 


COHERENT can’t be beat.” 
—Warren Keuffel, Computer Language 
Magazine, November 1990 


“If you want a UNIX-like develop- 
ment and learning system for less 
than $100...I don't see how you can 


go wrong with Coherent." 
—David Fiedler, BYTE Magazine, 
November 1990 


EXPERIENCE, SUPPORT 
AND A 60-DAY 


MONEY BACK GUARANTEE. 
Wondering how something as 
good as Coherent could come from 


Ju 
NEW COHERENT RELEASE 3.1 
NOW WITH... 
—elvis: vi editor clone 
-SCSI (Adaptec AHA 154x series 
and more on the way.) and 
ESDI support 


-UUCP Bulletin Board System 
—RAM disk support 
—And much, much more! 


OVER 20,000 SATISFIED USERS! 


nowhere? Well it didn't. It came from 
Mark Williams Company, people 
who've developed C compilers for 
DEC, Intel, Wang and thousands of 
professional programmers. 

We make all this experience avail- 
able to users through complete techni- 
cal support via telephone. And from 
the original system developers, too! 

Yes, we know $99.95 may still 
be hard to believe. But we've made it 
fool-proof to find out for yourself. 
With a 60-day money-back no-hassles 
guarantee. 

You have to be more than just a 
little curious about Coherent by now. 
So why not just do it? Pick up that 
phone and order today. 

You'll be on your way to having 
everything you ever wanted in UNIX. 
And for a lot less than you ever 
expected. 

1-800-MARK WMS 

(1-800-627-5967 or 1-708-291-6700) 
FAX: 1-708-291-6750 
60-DAY MONEY BACK GUARANTEE! 


(iff) Mark Williams 
Ду Company 


60 Revere Drive 

Northbrook, IL 60062 
Ма прш and handing. Coherent is a trademark of Mark 
Williams ‘company UNIX К elas ral ATAT. XENIX is n 
trademark of Microsoft. 
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There are a few notes. First, this is a 
SCSI daisy chain, which means that each 
device has to have a unique SCSI ID. The 
Pioneer drives come set as ID=0. Little 
DIP switches on the back change that; on 
Corel's advice, I set the Minichanger 
CD-ROM DIP switches 2 and 3 to ON, 
making this IDz 1. 

Also, the SCSI daisy chain requires 
that the first and last devices (physical 
first and last, not logical) be terminated, 
meaning that they have some small ter- 
minal resistors installed. The middle de- 
vices must nor be terminated. The SCSI 
card is the first SCSI device (and thus 
must be terminated). The Pioneer optical 
read/write disk drive has a small plate on 
the back; remove it, and the terminator 
resistors are exposed. That makes it eas- 
ier to remove its terminal resistors than it 
would be to get at the ones in the CD- 
ROM drive, so the optical read/write 
disk drive became the middle device. 

A caution here: you must use the Corel 
driver cable to connect to the Corel SCSI 
card. The cable furnished with the Pio- 
neer CD-ROM drive comes from an out- 
fit called Future Domain, and using that 
cable to connect to a Corel card will blow 


the drive. The Corel cable is identical to 
the one used by Apple, and you can use 
Apple Mac stuff to connect up to Corel; 
just don't use the Future Domain cable 
that comes with the Minichanger. 

Otherwise, it's straightforward. The 
result is nifty: six CD-ROMs and the op- 
tical read/write disk drive, which can 
function as either a WORM (write once, 
read many times) drive or a removable 
read/write drive, all running off one 
drive card, and all device drivers in high 
memory. 

The Minichanger is slower than the 
latest Hitachi CD-ROM (single) drive, 
and by quite a lot; on the other hand, hav- 
ing six CD-ROMs on-line is quite a 
thing, and getting at any one of them is as 
fast as it is with the older Hitachi drive or 
the Denon drives. In the future, I'll in- 
stall all this on a 386 server and access it 
with LANtastic; that will give me six 
CD-ROMs and the big Pioneer optical 
read/write disk drive. 

All this works with QEMM-386 and 
Desqview, too. 

Гуе been testing the Pioneer optical 
read/write disk drive all month, and so 
far I can't make it glitch. I still can't run 


Wing Commander, a disk-intensive pro- 
gram, off the optical disk, but the pro- 
gram is intact: if I copy it from the opti- 
cal disk to the hard disk, the program 
runs fine. "Timing errors" is all I can 
get anyone to say. 

But except for Wing Commander, all 
my other programs (e.g., word proces- 
sors) run just fine off the optical read/ 
write disk drive. I can live with that. I 
still want а WORM copy of anything 
that's really vital, but I’m more inclined 
to trust optical read/write than I was a 
month ago. More next month. 

Mind you, the same Pioneer drive 
functions as both optical read/write and 
WORM ( you put a different cartridge in, 
depending on which you want it to be); 
and it is very convenient having that enor- 
mous read/write drive available to hold 
dictionaries, CD-ROM-access software, 
and the hundreds of megabytes of stuff 
that seem to accumulate on all my disk 
drives. 

This all works under DR DOS 5.0. It 
will also work with MS-DOS 3.3 and 
5.0. I presume it would work with MS- 
DOS 4.0x, but I don't like DOS 4, so I 


didn't try that. 
continued 


ABC Flowcharter for Windows 


“Simply tbe easiest way to document procedures." 
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ABC Flowcharter'" makes drawing and editing 
flowcharts easier than ever. It's loaded with 
fcatures that help you make and edit charts in 

a fraction of the time needed with other 
flowcharting or drawing programs. 


ABC Flowcharter's advanceu link feature lets 
you break complicated procedures into smaller, 
more manageable steps. Just click on a shape to 
display a sub-chart or procedure. It's that easy. 


Ask your dealer for a demonstration or call 
1-800-227-0847 for more information. See for 
yourself why ABC Flowcharter is quickly 
becoming the standard flowcharting tool for 
the Fortune 1000. Retail price $295. 


э 


2215 Filbert St. 
San Francisco, СА 94123 
415-563-9175 
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NEW 40 MHz DX & 25 MHz 8X COPROCESSORS NOW AVAILABLE 


THERE IS 
ONLY ONE LOTUS. 
AND ONLY 
ONE COPROCESSOR 
RUNS IT FASTEST. 


CYRIX. 


For most people, the best кенен, 
math coprocessor is to make 


| кр in compatib ility. Theyre even 
p 


faster. And the — € ra 
— * Because our FasMath™ So call us at zi = -БА5МАГН (thats 
outperform all others in running | 1-800-327-6284) and we'll send you the 
Lotus? 1-2. 2- 38 and cthor kading soltease every unvarnished truth straight from the experts who 
measure. measure PC performa апсе, 1 including the experts at 


Lotus Development who test products and certify 
compatibi lity. Which should make choosing the math 


‚А right for уоп as simple ав 1-2-3. 
Whats mor, the FasMath family consumes less power. 


clock speeds, from our 16, 20, 25 and 33 MHz parts to our йин өле се. ERES ipsae onmi 
newly-announced 40 MHz processors, Cyrix coprocessors are C199] чат t € 


FasMath processors perform floating 
Noa t me rais Di, (ей 
coprocessors, thanks to an entirely new, innovative archi- 
= Which means that everyones favorite spreadsheet 

to three times faster with a Cyrix coprocessor. 

ATi more accurate. 

Because they compute results to 20 decimal digits of accuracy, 
instead of the usual seven. 
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SUBJECT: 
УР, Engineering 


PROBLEM: 


Your competitor has 
announced the product. 


Your Engineering team isn't 
even working on it. 

Your customers want it now. 
What's your answer? 


SOLUTION: 
MICRONICS 


Today, time-to-market is We provide excellent Micronics is your answer. 
everything. Everyone time-to-market and Give us a call today. 
wants the latest technology. superior design without 
You have to have a product sacrificing performance 
when the demand is hot. or reliability. In fact, we 
And it has to work. have a proven record 
with hundreds of 

Before investing time and thousands of system 
money now, and still miss boards in the field today. 
the window, turn to - 
Micronics for your system Our own designs, FCC 
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board needs. certification, complete 

| compatibility testing and The Power 
Dedicated to advanced less than 1% field failure 
engineering, Micronics has rates make Micronics 232 E. Warren Avenue 
a full line of 80386 and system boards the Fremont, California 94539 
80486 ISA/EISA products. | industry leaders. (HLI) 051-200 


Fax (415) 651-5666 
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Impressionism 

Whatever else Quanta Press does, they 
sure work at publicizing their releases. 
First there arrived a really nice poster 
about French impressionism. Then came 
a T-shirt with a silk-screen copy of Van 
Gogh's The Siesta, signed "Vincent." 
Then some other stuff. Eventually there 
arrived a CD-ROM, Coate's Art Re- 
view, Volume One, Impressionism. 

The contents of this thing are wonder- 
ful; everyone who has seen this likes the 
idea of having a library of CD-ROM 
paintings available. There's a history of 
impressionism, biographical materials, 
and a large number of УСА or Super 
УСА images of impressionist works. The 
retrieval software is TextWare, and it's 
right on the CD-ROM; no floppy disk is 
needed or supplied. There's also a very 
short tutorial printed in a booklet that 
comes with the CD-ROM. It's all you 
need to get up and running, and it took 
me no more than a few seconds to have 
Coate's Art Review (text and images 
from Alfred B. Coate, Lid., of New 
York, Paris, London, and Milan) on- 
screen. 

My first attempt to retrieve an image 
failed, but that was my fault: several 
batch files are on the CD-ROM, so that 
you can invoke the program as ATI, 
TSENG, VIDEO], etc., if you have а 
Super VGA card from one of those manu- 
facturers. The first batch file is 2DICE, 
for Paradise Super VGA, and I hadn’t 
noticed that awful pun, so I invoked 
the program as 2DICE. The result, of 
course, was that the vanilla VGA card in 
the Arche Legacy 386/33 could make 
nothing of the video image when I tried 
to get one on-screen. Exiting the pro- 
gram and invoking it as VGA fixed that. 

TextWare works, but it’s slow, and 
some of it is counterintuitive. That is, if 
you know what you’re looking for, Text- 
Ware will find it rather efficiently. Type 
in Van Gogh, and you will quickly have a 
list of some 30 items. Each item is called 
a card, and it contains about the amount 
of information you might put on a 5- by 8- 
inch index card; in addition, a card may 
have an image attached to it. The biogra- 
phy of Van Gogh has his picture avail- 
able; press F8, and it will appear on- 
screen. 

That's how I was able to find out the 
title to the picture on the T-shirt; search- 
ing for Van Gogh produced 28 cards. 
One was entitled The Siesta, which 
seemed to be an appropriate title for what 
I was wearing, and sure enough, that was 
it. I learned that the original was painted 
in oil on canvas in 1889/1890 and hangs 
in the Musee d'Orsay. 


I also used it to search for Renoir, my 
favorite of that period. The biography 
tells me that, unlike most of the impres- 
sionists, Renoir was popular and suc- 
cessful in his lifetime: people liked what 
he painted. The CD-ROM has about 100 
of his paintings on it, some I had never 
seen or heard of; and while the quality of 
the image on-screen isn't what you'd get 
in a good silk-screen reproduction, it's 
more than good enough to show you what 
the painting's about—enough that I'm 


going to find a good silk screen of a cou- 
ple of them I didn't know about. 

That's the good news. 

The bad news is that TextWare will 
drive you insane if you want to browse. 
The booklet says that to browse, you type 
INDEX at the prompt. I don't advise 
that. The result is a wait of several min- 
utes as the CD-ROM furiously flashes its 
busy light, and then a list appears that be- 
gins by telling me in how many cards the 
number 1 can be found, and proceeding 


VT Emulation 
Under Windows 


|v 1-800-663-6702] 


Regardless of your PC operating system, KEA has VTemulation and connectivity 
producis їо meet your needs. KEA provides KEAterm YTemulation for MS-Windows; 


ZSTEM VTemulation [or MS-DOS and SCO UNIX; the PotwerStationt VT layout 
keyboard for your PC; and KEAlink LAT, TCP/IP and [PX network products for 


connecting to your VAX or UNIX hosi. 


Tek (604) 431-0727 Fax: (604) 451-0818 Orders: 1-800-663-8702 


КЕЛ Systems 114. 3738 North Fraser Way, Unit 101, Burnaby, ВС. Canada У] 5GL 


Copyright © EEA SYSTEMS CT) IPAL АН rights reserved. KE Aterm, K 


EAlink, Рунета на. 75ТЕМ and Um 


logo are trademarks of KEA бумен Lid 


АЙ other brand sad product aame ove trademarks os registered lark of thew reapective кіметі 
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TOUGH АСТ 
TO FOLLOW. 


Getting more computer for less money 
is always a good idea. But with today's tight 
budpets, it's absolutely ingenious. 

Just check out the new Dell* 325P [t has 
a full 25 MHz 386" DX CPU for better 
performance than the SX in the Compaq 
system. There's an optional 32K RAM cache 
that can boost performance an additional 2096. 
And it's backed by a service package that's won 
PC Week's Corporate Satisfaction Poll an 


TO ORDER, CALL. PLEASE REFERENCE #11639 unprecedented 


800-283-1170 


кетте i ae) E 
HOURS 7 AMS РМ CT BONER 8 ANA FM CT SAE 8 times. £ REI ұлыс IN GN Te жң а 15% 
All for up to 


$900 less than a Compaq system with a 


THE DELL 325P 25 MHz 386 SYSTEM 
smaller hard drive. Now that should cure your SYSTEM INCLUDES VGA COLOR PLUS MONITOR, 80 MB HARD DRIVE, 2 MB RAM. 


recession depression. 


Finalis, a poll with reliable information. 
THE NEW DELL 325P 25 MHz 386 SYSTEM. 


Now a bit more about those 8 Corporare Satisfaction Standard Feaures: "5.25" 1.2 MBor 3.5° L44 МВ 
iskette drive. 
. ғ Intel® 80386 microprocessor running =, аш "m 
Polls. One poll category we dominated is che one at 25 MHz. emi 16-bit AT expansion slots 
mode interleaved memory ormarx.e IDE 40 МВ, 
called "reliability"— maybe because Dell computers itecture. 80 й, 100MB. I90MB, and 320 МВ 
* Standard 1 МВ of RAM? expandable = 
are designed, built and tested under the same roof. 1016 MB on the system board 1 parallel pe 2 senal Por. € 
• Integrated YGA conrroller with 1024 parii н ‚ 
And nothing leaves the building until we're sure қ раная 256K +85 wart power supply. 
| —— * |J^month On-Site Service Contract. 
everything works like it's supposed to, when it's тонмен тен Қ RE ОАА 
Optional 32 KBS card punning ac 33 MHz. 
> юпа RAM cache. 
supposed to. 40MB VGA Color Plus System 52,299 
рр = Socker for Intef 80387 math Wm 
coprocessor: inc КАМ» 
Then you get up to 30 days to use it. ii 80, 100, 190 and 320 MB hard dnve 
configurations also available 


If you aren't completely satisfied, send it back. 


* Performance Enhoncemenis: Within the Безі тыңусіз/іе memory 96 KB cf memory п nesereed for ute by the system to enhance performance, Can be optionally (озім АЙ prices ond spechcosons оға ілес? to 
change wihoui паса. Dell cannot be responsible lor sions in typography or pholography "Source. From tha Compay Computer Comorotien риси ler ellecme 4715/9! “Peyman based on Jó-mornih, open-end 
lease. * Leasing orongsd by кур Group, inc In Canoda ond Мемсо, conliguegkora and paces may vary. Dll and Dell Sytki ore түсуімен синте oF Deel Computer Сортан ініші w c rentia radar 
and 385 ond ИВА om badamane al ial Сорн, Caha redamare ond trade names one uted ip dently the entities clorming the mors ord nora cr ther product Dell Computer Corporctien dacie сету 


TOUGH АСТ 
TO SWALLOW. 

TechFax offers relief for insomniacs. 

Say you're pulling an all-nighter and need 
help. Dell has pioneered a service called 
TechFax. Anytime, 24 hours a day, you can 
pick up the phone and call the Dell technical 
library on our automated TechFax line. Detailed 
information on your Dell system will be faxed 
right back to you automatically. 

And all this coverage, including a full year 
of field service, comes at no additional cost. 

When your needs change, your computer 
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шы Dell offers a number of ways to easily 


de tem. Including a 33 MH 
COMPAQ DESKPRO 3865/20 20 MHz 386SX SYSTEM Vues: SSS ыы ні z 


SYSTEM INCLUDES VGA COLOR MONITOR, 60 MB HARD DRIVE, 2 MB RAM. i486" processor card to give you the hottest 
ACTUAL DEALER PRICES MAY VARY. 


chip on the block. Which means you can get 


We'll return your money, no questions asked. a new computer without petting a new computer. 
If something goes wrong, it won't wreck your day. For sale, for lease, for less. 
But just for the sake of argument, let's suppose You can stretch your money even further with 
something does go wrong with your Dell computer. the most comprehensive credit, lease? and lease- 
Just call che Dell toll-free technical hotline. We to-buy plans in the industry. So call us. Or talk to 
solve 90% of all problems, often in 6 minutes or less. someone selling Compaq systems. But be careful not 
If it can't be solved over the phone, a trained to choke on the price. 


technician will come to your home or office che next 


DELL 


н. a ` . ғ 
business day with the solution іп hand: FIGNA EET ES 


CORPORATION 


Bur if you just cant wait, don t. 


proprigigny талы! m Irodemoria ond rode names ofer thon ss own > Servos prcvider by Mente Corporation. Соп одир orice may nol be cvalebla ın carton remote localians. Shipping. handling. and applicable sales 
ку посјед т ha once. For оет on ond o copy cl Dell's 30-Dory Той Sotsdeckon Guaro, brated warah ond Maron's зачас Conoc, please write Ко Dell USA Coqornotien, 9505 Ал улеп Boulevard, 
Auahn, Тахоз 787597299, ATIN. тое. E1991 Dell Computer Conporation. All nghi reserved. 
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Countries of The World 


Tha Ultimate Intematlona! Reference 
ا‎ a is. a includes: га full ни 
county study books, с maps by 
Hammond, Inc. national anthems (sound), 
flags & more... includes historical setting. society. 
envionment. economy. business stats. әс 5495 


Pioneer CD-ROM 6 Pak 


6 discs bundled together for only $395 
«LS. History on CD-ROM e Countries of the Word 
s Sherlock Holmes e Shakespeare 

» Bids of America е Software Potpounl 

Six Pack & Minichanger (Sove over 51000) $1489 


U.S. History on CD-ROM 
Winner 1991 OPA Best Educational Product 
Includes the full tex! of 107 U.S. History 
books with 1,000 images, tables & maps ! 

Windows 3 compatible, "Spacia 
EILII nol cost ony 2 


| pepe رو‎ NN 
ОТТ 


CD-ROM BUNDLES | 
a 
Get The Philips CM-50 Drive & Any 5 
Of These Discs! Only $597 sov up oS 1209 Ez 
Add $100 tec NEC CON A Kit $400 Tow Hitachi 1700 КУ E 
Microsoft Bookshelf ui ет pest solle 
U.S. History on CD-ROM tui ах! of lO? books 
lhustroted Encyclopedia 71 volume. VGA 
CIA World Fact BOOK Non closed inta 
Golden Imrmnortal rt cuia game 
Belweon Hedven & Hall гес perverse 
Shenock Holmes оп Disc 271 Boke 51 fon 
Shakespeare on Dist “complied! works" 
Sottware Potpourri = Bible = Movie 


CD-ROM Drives (ready to run) 
Denon ORD-253 Drive SCN. ouf in қасам | SALE Col 
Нйосһі 17005 КН (Forest diversos 3900 599 
Асу Ponse Minichange:r, Chinon, СОТ, Todd, NEC, 
WORM & Erasable diver, In-rtock ar бегі price - Сай! 


Multimedia Tittes 
Bese Storm the ful story from Пти? magazine - Mac $F? 
Mixed Up Mothe Goose tun’ educational dic y 
CLA World Fact Book (o intemational tuinem әр 
Sania Fe o Gokden Immortal ЕС gare: 99 
The Oeni gustroted гиносте "Ioa Мос 22% 
Sherlock Holmes of Shakespecre 'compleor Сой 
Gobari Encyclopedia 71 volunes, VGA pictures Coll 
Nol. Geographic / IBM Moammals pictures à "әгі Сой 


Complon s Multi-Media Encyclopedia 5 
Libraries / Science / Business 
Movie Directory Datobose/Soltwore Polpour! $49 
Between Heaven А Ней 11 even таге Sale 179 
Magazine Rack oducatonaoyentonaning ge 
C Ubrary оғ Ada or Shorewore Grab Bag не 
Time Compact Almanac солаги events 195 


McGraw-Hill Ref. Set 100.000 terra 7.300 ос 245 
Speed Оі entire U. тобон Pages on one der хә 
Microsolt ВОСОК best seing CD-ROM dec Bast Price 
Oxford Texibook of Medicina genercd:eference 595 
Business Lists on ОНС desktop marketing 795 
PC-Sig Library new eden. version 9 Cos 
Oxford English Dictlonary over 250,000 heocdwctci 89% 
Telephone Directory Есті ся Wer 995 
СОТУ Titles Col 
* MORE! Over 300 differen! tiltes avaliable " 
Money Боск guarantee Free lech support 
CALL - Bureau On-Line CD-ROM Library, 
FREE access lo 12 dilierent CD-ROM Discs 


ZS uL 


Bureau of 657 


TETUR ИШИНИ НИ ИШИДИ 


[кесиле 
= Electronic Publishing, Inc.z 


= Dept P. 141 New oad. Parsippany, NJ 07054 = 


T———MÓ— 


T ج‎ 7. yai: ep = 


CALL: 800-828-47 66 ORDERS 


201-808-2700 information 
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on through numbers up to 1833 and 
1879, and presumably beyond that; I 
gave up, because after several PageDown 
operations, the system pauses and the 
busy light flashes, and you've got an- 
other long wait. 

I once complained about TextWare's 
index and got a letter from them saying 
that if I were to type in a letter, the soft- 
ware would take me to that. I felt quite 
sheepish. I shouldn't have: typing in a 
letter produces no result whatever. 

The pamphlet also says you can exit 
the index and reenter with a command 
like "index a," and it will show you the 
words beginning with a. It will, too, pro- 
vided that you're willing to wait 3 min- 
utes while it builds up the index. Scroll 
down a few screens, and you can wait an- 
other minute while it accesses the disk 
again. Incredibly boring. 

In other words, TextWare soon re- 
moves all temptations to simply browse 
through the disk. 

There's another problem. If you press 
F4 to try to generate a report, you will 
lock up your system, because TextWare 
will try to write to the CD-ROM and 
can't do it, There's no recovery from it 
but to reset. There is a procedure for 
changing the filename. It's a bit counter- 
intuitive: you type "report" instead of a 
name you want the system to search on. 
Apparently it traps some keywords. 

The text and images on Coate's Art 
Review are really nice, and if you know 
what you're looking for—and to some ex- 
tent you can find out by reading the on- 
disk history of impressionism—the re- 
trieval software is adequate. Га sure 
have liked it better if I could browse. 


Trantor T338 

Another way to connect a SCSI CD-ROM 
drive is with the Trantor T338: this is a 
device smaller than а hand-heid calcula- 
tor. [t plugs into the printer port of your 
PC and has two outputs. One is the nor- 
та! parallel port, to which you can con- 
nect your printer. The other is a SCSI 
port that will drive Pioneer, Denon, and 
other true SCSI systems, including the 
Pioneer Minichanger and optical read/ 
write disk drive. 

The result is that you could, if you 
liked, have your entire work environment 
with you on trips: take an optical device 
with you in your checked luggage, con- 
nect it to your laptop machine, and have 
CD-ROM, WORM, and enormous opti- 
cal cartridges. 


Theorist 
Of course, every time I get unhappy with 
the Mac, something like Theorist comes 


along. This is a program that might be 
written for Windows or a special bit-map 
application system on PCompatibles, but 
so far that hasn't really been done. That 
is, you can get MathCAD and other such 
programs for the PC, but the fact is that 
the Mac environment really does lend 
itself to mathematical experiments and 
programs of this kind. 

Theorist is one of those programs that 
I would have killed for when I was in 
high school or college. You put in equa- 
tions pretty wel! as they look on paper; 
and whammo!, it solves them. It will also 
graph the results. 

It does matrices. In the 1950s, we 
spent months writing a program to invert 
matrices so we could do a factor analysis. 
This has it al] built in: matrices, inte- 
grals, summations, statistics... . 

On the Mac IIfx this runs like the 
wind. It's a bit slower on a Mac SE, but 
it’s still faster and better than anything I 
had until very recently. 

It's easy to install, easy to use. Theo- 
rist is the kind of thing that makes me 
glad that I do keep a Mac around. Rec- 
ommended. 


Dycam 

The gadget of the month is Dycam, but 
it's a great deal more than a gadget. It’s а 
camera—one you can carry around with 
you, about the size of the Pentax IQ cam- 
era I carry and considerably smaller than 
a Polaroid. You charge it—its batteries 
need recharging after you take about 75 
pictures—and go shoot. The camera has 
a 70mm (mild telephoto) lens. It has a 
pretty small aperture, so you need fairly 
good light, but there is an automatic 
flash. 

Pictures are stored in the camera's 
RAM. When you've shot 32 of them, go 
connect the camera to your Mac or PC 
serial port and download them. We've 
got this one connected to the Mac IIfx, 
and it really works about that simply. 
The images aren't wonderful, but they're 
all right. They're pienty good enough to 
put into a PageMaker file. Roberta in- 
tends to use this to get some pictures into 
the next edition of the LA Opera Associ- 
ation newsletter; she's now the editor, 
This thing should be a real boon for 
newsletter producers. 

More on this next month, but I can cer- 
tainly recommend that you give this a 
look; and if you see me at trade shows 
with an odd-looking camera, this is it, In 
the past I used the Polaroid to take snaps 
of stuff I wanted to remember for the col- 
umn, but this locks to be just as good— 
and a very great deal cheaper than Polar- 
oid film. 

continued 


ocket Power 


The world's fastest 3.5 inch, 
Erasable Optical Drive. 


[5265 Alton Parkway * Irvine, CA92718 © In CA (714) 727-330 © FAX (714) 727-1913 


The world's first 3.5 inch, 
Erasable Optical Drive. 


Pinnacle Micro, the leader in 5.25 inch 
optical storage systems, now brings you 
the first 3.5 inch erasable optical drive. 
The new REO-130" with its small size 
and quick 30 msec. speed is what the 
world's been waiting for in optical 
storage. 

Each 3.5 inch disk holds 128 megabytes 
of valuable data, safe and secure. 


You can hold the disk in the palm of 
your hand. You can put it in your 
pocket, or drop it in the mail. 

If you need to distribute or archive 
large amounts of data, the REO-130 " 
is the perfect choice. 


The drive system is available in both 
internal or external versions. Interface 
kits available for MAC, SUN, DEC, 
IBM and compatibles. 


Pocket sized. Amazingly fast. Large 
capacity, is optical storage now. 


Another first from Pinnacle Micro, 
the Optical Storage leader. 


Call today for the name of your nearest 
authorized dealer. 


© (800) 553-7070 


PINNACLE f/NWICRO 


THE OPTICAL STORAGE COMPANY ' 
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Nautilus 
It had to happen: a magazine on CD- 
ROM. Nautilus is the first I've seen. 

The one I have is for the Mac. The in- 
troductory disc has such things as pic- 
tures of the editorial staff, some digitized 
speech, games, and tips on using the 
Mac. There's said to be a PC version 
available later this year. 

i do know that I've not regretted the 
time I have spent playing around with the 
Nautilus CD-ROMs. Alas, Nautilus is in 


one way like my favorite magazine, The 
World and I. everything I have seen so far 
is pretty good, but there's no way I will 
have time to read it all. On the other 
hand, to complain that you get more than 
your money's worth is a strange com- 
plaint indeed. Get the free introductory 
disc. You won t regret it. 


Life and Death II: The Brain 
If you have any interest at all in neurosur- 
gery, get this. It will tell you more than 


BUILD TO SUIT. 


Now, you can create, update and print 
presentatjon-perfect flowcharts to your 
specifications — in по time! 

Quick to master and a snap to use, 
Patton & Patton's flowcharting software is the 
standard of both large and small businesses 
around the world — and is available through 
all major software dealers. 


See your dealer today! Or, fora 
"live," interactive demo disk, call: 


800-525-0082, ext. 1107. 


International. 4(B- 7 70-6557, ext. 1107 


PATTON & PATTON 


20liwareée Corporation 


Excellence in charting the flow of ideas! 


Works on IBM & 100% compatible PCs, supports CGAVEGA/VGA and aver 150 dot matrix and laser printers, 
with muitpla print densities and 10 lont sizes. Creates multi-page charts, portrait or landscape, on 
most standard paper sizes. Mouse or keyboard controlled. Supparts International Characters 


ІВМ ix a гәрікінгені (trademark of tnteroptiessl Qaxisexs Machines Corporativa. 
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any set of books you'll ever find. The 
Software Toolworks warns you about 10 
times that this is a game, and that you 
must not take anything you read here as 
authoritative. But the fact is that they 
give you as much as I got in the medical 
school classes I took many long years 
ago. Sure, it's broad-based, and medical 
students would want a lot more depth: but 
frankly, I'd give a copy of this to any 
medical student on the theory that it 
couldn't possibly hurt. 

This program gives you a sort of ani- 
mated role-playing game in which you 
can pick a name— naturally, I picked Dr. 
Frank N. Stein—for your character, who 
is an intern in a modern hospital. There 
are classes on various neurological disor- 
ders and a neurology textbook, if you 
need it (you will). You then start getting 
patients and killing them off, because 
you are actually in on-the-job training 
here. My first patient had an allergy. I 
ordered a CAT scan, and the dye marker 
that was used killed her. I found myself 
in the CAT scan room watching the tech- 
nicians sit around eating pizza and dis- 
cussing the case. 

Don't try anything you learn here at 
home, but if you're much interested in 
modern neurology, this is no bad intro- 
duction; and if you're not squeamish, it's 
a fairly interesting game to boot. 


MultiScope 

If you do programming and you don't 
know about MultiScope, find out. I con- 
fess I don't do as much programming as I 
used to; you could say "none" and you'd 
be close to right, alas. Still, I do try to 
keep my hand in, and I talk to program- 
mers and watch some of what's going on. 

I have no problem at all recommend- 
ing MultiScope as the real programmer's 
debugger. This program will look at C, 
FORTRAN, Modula-2 (it came out of 
the Logitech Modula shop), assembly, 
Microsoft Pascal, and Microsoft BASIC. 
It provides run-time and postmortem de- 
bug sessions. It will also run remotely so 
that you can run your code from a distant 
machine, sort of like a bomb squad keep- 
ing a telephone link to a distant block- 
house. It has Windows and character in- 
terfaces. 

Indeed, it's a bit of a dilemma: most of 
the programmers I know use this (gener- 
ally, those who don't have some special 
reason having to do with programming 
environment). MultiScope had a few 
growing pains, but even in its earliest 
days it was pretty good; now, there's a 
bug-fix revision that's even better. 

If you do serious programming, you 
want to look at this. Recommended. 

continued 


Nothing crunches numbers like the Advanced Math Co- 


Processors from Integrated Information Technology. They 
really speed up graphics, CAD/CAE, spreadsheets, and 
other calculation-intensive applications. 

Three models provide a perfect match to 
your 286, 386, or SX PC, delivering up to twice 
the performance of other CoProcessors. No 
wonder hundreds of thousands have 
been sold. Five-year limited war- 
ranty. BYTE-rated. So plug in, 
and crunch! 


Count on ПЁ" 


|!!! INFORMATION 


Arailable at most local dealers. 


3441991 Integrated Information Technology. inc. All nights resi 
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Corel Optical Disk 

Interface Board ..................... $495 
Corel Systems Corp. 

Optical Products Division 

1600 Carling Ave., Suite 190 

Ottawa, Ontario, 

Canada K1Z 8R7 

(613) 728-8200 

fax: (613) 761-9177 


Circle 1154 on Inquiry Card. 
DeskLink .... miento ....5169,95 
LapLink Мас.................... 8149.95 


LapLink IIIL......................$149.95 
Traveling Software, Inc. 

18702 North Creek Pkwy. 

Bothell, WA 98011 

(800) 343-8088 

(206) 483-8088 

fax: (206) 487-1284 

Circla 1155 on Inquiry Card. 


Derim. ottico aa eno tt $995 
Dycam, Inc. 

9588 Topanga Canyon Blvd. 
Chatsworth, CA 91311 

(818) 998-8008 

fax: (818) 998-7951 

Circle 1156 on Inquiry Cord. 


Harpoon 
Three-Sixty 
2105 South Bascom, Suite 380 
Campbell, CA 95008 

(408) 879-9144 

Circle 1157 on Inquiry Card. 


LIST 
The shareware of the month is LIST, a 
file-viewing and browsing utility by Ver- 
non Buerg. It's really nifty. LIST comes 
1n several flavors, all in the same LIST- 
756.АКС file available by downloading 
from BIX or another BBS. You can also 
order directly from the author. LIST will 
handle enormous files. It searches for 
text strings. It filters for ASCII. It prints 
files. It marks and extracts. 

Get this. You won't understand how 
you lived without it. 


Winding Down 

The book of the month is Jack Cohen's 
The Privileged Ape, Cultural Capital in 
the Making of Man (Parthenon Publish- 
ing, ISBN 0-940813-80-7). Jack is the 
physiology professor who helped Larry 
Niven and me create the alien in Legacy 
of Heorot; he is one of the most interest- 
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Impressionism CD-ROM ......... $129 
Quanta Press 

2550 University Ave. W, Suite 245N 
St. Paul, MN 55114 

(612) 641-0714 

fax: (612) 644-8811 

Circle 1158 on Inquiry Card. 


Life and Death П: 

Thé Brain ......................... $49.95 
The Software Toolworks 

60 Leveroni Court 

Novato, CA 94949 

(800) 234-3088 

(415) 883-3000 

fax: (415) 883-3303 

Circle 1159 on Inquiry Card. 


LIST75G.ARC 
Végistniinn oco d Prosa esses һе $25 
registration and manual ........... $30 
Buerg Software 
139 White Oak Cir. 
Petaluma, CA 94952 
(415) 991-0644 
fax: (707) 778-8728 (for orders only) 
Circle 1160 on Inquiry Card. 


Minds Еуе..................1......... $695 
Mind's Eye, Inc. 

18 Shangri La Dr. 

Lexington Park, MD 20653 

(800) 622-6746 

(800) 522-2807 (technical support) 
Circle 1161 on Inquiry Card. 


ing people I’ve ever met. The book is 
dense, but if you have any interest in cul- 
tural evolution, you will love this. 

The computer book of the month is Pa- 
tricia Hartman's Paradox 3.5 for Non- 
programmers (Windcrest/McGraw-Hill, 
ISBN 0-8306-3415-0). Even if you're a 
programmer, you may like it. I strongly 
recommend Q&A for people who need a 
very simple flat-file database, and Para- 
dox for those who need a full relational 
database. This book makes it easier to go 
from one to the other—and also to tell 
which you need. Fair warning, it's a bit 
dry; on the other hand, there are lots of 
examples. 

The game of the month is Secret Mis- 
sions for Wing Commander. I sure wish 
Microprose would come out with some 
updates to Railroad Tycoon; as it is, I 
still find I play Wing Commander and 
Railroad Tycoon more than anything 


MultiScope Debuggers 
OS 


MultiScope, Inc. 

1235 Pear Ave., Suite 111 
Mountain View, CA 94043 
(800) 999-8846 

(415) 968-4892 

fax: (415) 968-4622 

Circle 1162 on Inquiry Card. 


Nautilus 
Sinple disc |... een $14.95 
monthly subscription ............ $9.95 

Nautilus 

7001 Discovery Blvd. 

Dublin, OH 43017 

(800) 365-1639 (subscriptions) 

(614) 766-3150 

Circle 1163 on Inquiry Card. 


ЧЫРАГЫ sutor. $399.95 
Ртеѕсіепсе Согр. 

939 Howard St. 

San Francisco, CA 94103 

(415) 543-2252 

Circle 1164 on Inquiry Card. 


Trantor Systems, Ltd. 

5415 Randall Place 
Fremont, CA 94538 

(415) 770-1400 

fax: (415) 770-9910 

Circle 1165 on Inquiry Card. 


else. On the other hand, there are about 
40 games out in the chaos stream, and 
those are the ones I thought 1 might like. 

This made only a small dent in the 
stuff. Now I think 1 am going to fling a 
bunch of it to make room for more. I'm 
certainly not participating in the 1991 
recession. 8 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer 
who also earns a comfortable living writ- 
ing about computers present and future. 
Jerry welcomes readers’ comments and 
opinions. Send a self-addressed, stamped 
envelope to Jerry Pournelle, c/o BYTE, 
One Phoenix Mill Lane, Peterborough, 
NH 03458. Please put your address on 
the letter as well as on the envelope. Due 
to the high volume of letters, Jerry cannot 
guarantee a personal reply. You can also 
contact him on BIX as "jerryp. " 
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РС Tools Because. 


dt is [he best 


We couldn’t have said it better ourselves. 


File Action Options Configure Window Help 


a= 


ca Е . Ceniral Point Backup 


a C: (005400) 


а D: IMS-RAMDRIVE] 
Oo F: [SM/SYS:] 


DOS and Windows Backup.Only PC Tools gives you aword- 
winning backup for DOS and Windows in one box. Both pro- 
groms use the same keystrokes and file formats so you can move 
to Windows without a bitch. 


Use the fastest texted ietericave 
Use the selected teterlane 


шыш ن‎ 


Disk Maintenance and Repair. То help avoid disk crashes 
and optimize data transfer, our DiskFix now does non-destruc- 
tive, low-level reformatting. DiskFix solves dozens of other disk 
problems as well. 


arch Uri ҰМ, Entire (link 


оша hh ЧЕЗ A 


File Specification: Conta ining: 


| 4 Files Found (g]  lgwore Case Û] Whole Ward 
the ita be 
C :NJINDOMS 
netuorks . txt 30665 5/81/98 1:008 IU-f-—-- 1 


2925 7/22/49 UI (19-М-— 1 


6/28/38 12:00P [R&rà——— =} 
2/40/91 14527 ІҺ-й------1 


File Find with Viewers. Locate files ocross multiple disks 

name, content or Novell attribute. View data from 37 popular 
programs. Launch, copy, rename, delete, and change attributes. 
Operates from the command line. 


mointmarnt Scheduler 


Telecommunications b 


Масто Editor 
Clipboard 


Calculators 
utilities 


Desktop Manager. Now includes network- compatible work- 
group calendars, a dBASE-compatible database. Telecommu- 
nications with advanced MCI Mail support, notepads, calcula- 
tors and more. 


- i Jadelelr 


File Qptians Help 
„||| | |га 

Шы Purge Drive/Dà aich Sort By Чо 
Fila Size 
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=] FASTPAK COM Perfect 
ГЕ SEMINAR DUC Prilect 
3 MAGS DEF Excellent 
Ал "ISCAL90.wK 1 Енсейеті 
[ау ?ОНТБАВЕ Х1.5 Good 
?ESEARCH.DOC Good 
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DOS and Windows Undelete. Our new Undelete con save 
erased files in a protected location - on local or network drives. 
It’s all based on tne same undelete technology we licensed to 
Microsoft for DOS 5.0 - only better. 


ish "Emanj елки: 
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"nj idea Adapter 
Прегайіп ІЛІ Parts... 
Video Keyboards must... 
| CDS Information... 
Krijboard: 
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Drive Sof hare [wterrupis... | 
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Extended: TIGOK 
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System & Network Information. Reports on over 160 at 
tributes, including video, I/O, Memory, mass storage, and four 
performance benchmarks. On NetWare, SI displays all servers, 
usoge, users, and Novell groups. 


TheOnly Complete Utility For 
DOS: 5 And Windows. 


Whether you're running DOS or Windows, on a net- 
work or stand-alone, no single utility can protect and 
manage your data as completely as PC Tools 7.0. 

New PC Tools gives you every essential utility in one, 
integrated package. Like real Windows applications. 
New remote computing. The only DOS shell with a 
Microsoft-licensed look and feel. And data recovery 
that's even better than what we wrote for DOS 5. 

mm iia for anearby dealer and get new 
ools. 


What more can we say? 
Tg, E t m XT... a 
| 1 f hy Ты ТҮУ Ji I— 1 744 і " СУ Н "y f | 4 / у? A 
ҚА, F UF Ue E UEF A А FUT СВА AT C INC 


Making Computing Safer, Simpler, Faster. 


Central Point PC Tools, Central Point Commie, Commute and DiskFix are trademarks of 
Central Point Software. inc. Names of other products mentioned herein are used for 
деті Ес кап purposes only And may be trademarks and/or registered trademarks of [heir 

respective companies. 


ing your hard disk. Includes viewers for 37 popular programs. 


Expand nr Level 
Expand Branch 


| PET Collapse Branch 
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Бі Spreadsheets 
| E Шага Processing 

gm Graphics & Slides 
m Utilities 

ка Telecommunicat lons 


DOS 5.0 Compatible Shell & File Manager. Designed for 


DOS 5.0 keystroke and menu compatibility, PC Tools 7.0 gives 
you a powerful system for launching applications and manag- 


B central Р. (гә!!! - БЕНЕН 
Call Manager 


Call and Take Control Press EXTER to call amther PC ond 
Е control it from your keyboard 


Call and ive Control 


Call and 


| Hait from Call ist = + |_| 
| eax | Take Control ua | 
Wait for ne Caller 


Ceatral Poist Sof tire 
Н» (міс 


. PC Tools Commute” lets you take control 
of another PC, whether you're across town or across the coun- 
try. Use it over a modem or LAN. You even get remote mouse 


Remote Compu 


support ler Windows. 


| P'TAUPDAT ` 
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| 
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RELIABILITY Why the pine cone? Because DTK is a lot like the pine. 


We've manufactured quality motherboards and BareBone® systems, from scratch, 
for more than ten years. And because we've acquired the wisdom of experience, 
our products are endowed with built-in reliability. That means you spend your 
time computing, not waiting for a repairman. 


PERFORMANCE | While DTK's computers aren't quite as versatile as the 
mighty pine with its hundreds of uses, we build quality Novell® Approved file 
servers for heavy LAN use and workstations with advanced number-crunching and 
graphics capabilities; in fact, DTK manufactures a full line of PCs, i486 " through 
8088. When you invest in a DTK system, you get a fully-compatible workhorse 
with the power to get your job done quickly. 


AFFÜRDA BI LITY Like good pine, your DTK system is value priced! Many 


DTK users first came to us because of tight budgets. They came back because of 
our reliability and performance. Of course, every DTK product carries our 100% 
parts and labor warranty for 12 full months. Our ten-year track record, like the 
pine cone, assures you that DTK will be around next year, or when you're 
ready to upgrade to a more powerful model. 


® 


= DTK Computer Inc. A Reputation for Success 
-— — 17700 Castleton Street, Suite 300 / City of Industry (Los Angeles), CA 91/48 / (818) 810-8880 / FAX (818) 810-5233 


Los Angeles San lose Houston Chicago New York Miami 
(818) 7533 (408) 436-6363 (713) 568-6688 (708) 593-3080 (201) 417-0300 (305) 597-8888 
«ЯЛҠ Computer Imc, 1991 Bare Bone m а registered trademark of DTK Computer Inc. Novell 1s 2 trademark of Novell Corp. 496 is a trademark of Intel Corp. 
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MANAGING THE LAN 


eople can do wonderful things working on a 

LAN, but someone has to be in charge of it: the 

network manager. The network manager can 

use a number of important tools to do his or her 

job. À few personal attributes, such as vast pa- 
tience, are also necessary. The tools are usually re- 
ferred to collectively as "network management tools." 
This is not an area for catchy names. 

The range of products that purport to be for network 
management is very broad. [п fact, it covers everything 
from simple utilities provided free with your network 
operating system to devices such as Network General's 
Sniffer that have prices extending well into five fig- 
ures. The field also includes hardware devices that are 
built into everything from network interface cards to 
the little LEDs that appear on the hubs in some LANs. 


What's Network Management? 

Part of the reason for such a variety of network manage- 
ment devices is that there's no solid description of what 
constitutes network management. To make matters 
even less clear, it's a very complex process. For that 
reason, network managers are likely to buy anything 
that promises to make their job easier. 

The reason for this consternation about the actual 
meaning of network management is twofold. First, it is 
indeed a complex job, and it's made more complex be- 
cause networks are very much a custom product—no 
two networks are exactly alike. Second, vendors of net- 
work operating systems don't include very comprehen- 
sive management tools with their software, so the pro- 
cess is a lot harder than it ought to be. 

When you look at the way some organizations run 
their networks, you can see why the description of net- 
work management gets even more confused. In some 
companies, the task of managing the LAN is divided 
between communications specialists and the help desk. 
This means that the help desk fields questions about the 
use of the LAN while the communications specialists 
do things like replace defunct hubs and search for 
broken cables. In other companies, these jobs are com- 
bined, while in some, the jobs are addressed in only the 
vaguest of manners. 


Management Directions 

In an effort to add a little structure to the wilderness of 
LAN management, I'm going to divide up the LAN 
management universe, The division will be a bit arbi- 
trary, in that some products will fit into more than one 


ILLUSTRATION MARK STEAANEY € 1961 


place. If I'm going to make sense of the field, though, 
ГИ just have to take that risk. 

Keeping track of the users. Part of the LAN manage- 
ment process is monitoring the users—deciding what 
software they should have access to, what software they 
should not be able to use, and keeping track of who is 
doing what. Part of this is for security purposes, and 
part is to maintain copyright integrity. [n addition, 
some software is metered, so 
that you can only have a cer- 
tain number of users having 
access to the software at one 
time. Often, access is con- 
trolled through the use of 
menus that restrict a user's 
ability to reach the command 
level on a network disk. 

Helping the users. In most 
organizations, the network 
overwhelms users. They use 
it with great reluctance, and 
they frequently have prob- 
lems. This part of network 
management includes the help 
desk and perhaps the infor- 
mation center, depending on 
how your company is orga- 
nized. Its job is to help the 
people who use the LAN. 

Keeping things running. А 
LAN is a complex collection 
Of hardware, software, and 
wiring. Because of this com- 
plexity, things sometimes go 
wrong. Part of managing the 
network is finding out when 
something breaks, and fixing 
the problem before any data is 
lost. This requires constant 
monitoring and frequent diagnostic efforts. 

Keeping things up-to-date. With everything else you 
have to do, there's always the daily, weekly, and 
monthly backups, new users to add, directories to 
create and kill, and other routine management tasks 
that only the manager can do. 


Managing the Users 
For many network managers, the task of network man- 
agement involves keeping people from using any more 


Four key points to 
network management 
and why they are 

important 
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Automate Anytime .................9149 
Complementary Solutions, Inc. 

4470 Chamblee-Dunwoody Rd., 

Suite 202 

Atlanta, GA 30338 

(404) 454-8033 

Circle 1222 on Inquiry Card. 


Close-Up LAN .............. $395-$1995 
Norton-Lambert Corp. 

P.O. Box 4085 

Santa Barbara, CA 93140 

(805) 964-6767 

Circle 1223 on Inquiry Card. 


Direct Access Network............. $595 
Fifth Generation Systems, Inc. 

10049 North Reiger Rd. 

Baton Rouge, LA 70809 

(504) 291-7221 

fax: (504) 295-3268 

Circle 1224 on Inquiry Card. 


NetRemote ........................... $395 
LAN Support Center .............. $395 
(You need both to get the database) 
Brightwork Development 

766 Shrewsbury Ave. 

Jerral Center W 

Tinton Falls, NJ 07724 

(800) 552-9876 

(908) 530-0440 

fax: (908) 530-0622 

Circle 1225 on Inquiry Card. 


Network Inspector ..... $199 per LAN 
Tiara Computer Systems, Inc. 

2700 Garcia Ave. 

Mountain View, CA 94043 

(415) 965-1700 

Circle 1226 on Inquiry Cord. 


of the network than they can avoid. This 
means that they restrict users to menu ac- 
cess only, and they restrict what can be 
seen on the menus. In some cases, there 
is good reason for restricting the users in 
such a way. Institutions that deal with 
sensitive information, such as medical 
facilities and financial services organi- 
zations, are good examples of groups in 
which access to much information is re- 
stricted by privacy rules. 

Many network operating systems, in- 
cluding Novell NetWare and Microsoft 
LAN Manager, come with support for 
menus. If you want to, you can force 
users into the menu system when they log 
onto the network, and keep them there 
until they leave. The problem is that 
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Network Management 

Console ............ pasas ИРИ $2295 
Advanced Network Management 
ee $5500 


SynOptics Communications, Inc. 
501 East Middlefield Rd. 
Mountain View, CA 94043 

(415) 960-1100 

Circle 1227 on Inquiry Card. 


Remotely Possible.......... $299-$2299 
Avalan Technology 

747 Washington St. 

Holliston, MA 01746 

(508) 429-6482 

Circle 1228 on Inquiry Card. 


REINS CL osse жұт ees $24,000 
Network General Corp. 

4200 Bohannon Dr. 

Menlo Park, CA 94025 

(415) 688-2700 


Circle 1229 on Inquiry Card. 

Wide-Area Network 

Management System 
Model 1 (50 users) .............. $5995 
Model 2 (400 users)........... $11,995 
Model 3 (over 400 users).....$19,995 
cost per пойе................ 9. f 


XcelleNet, Inc. 

1800 Century Bivd., Suite 700 
Atlanta, GA 30345 

(404) 804-8100 

Circle 1230 on Inquiry Card. 


power users just hate menus and will do 
anything they can to get away from them, 
including avoiding the network. 

Menu systems also have another rea- 
son for their existence: to keep track of 
who is using what software and how 
much they use it. In some organizations, 
this sort of monitoring can take on Or- 
wellian overtones, but more frequently 
it’s simply a way to make sure that the 
company employees are using only the 
number of copies of a software package 
as have been paid for. 

A good example of such a package is 
Direct Access Network from Fifth Gen- 
eration Systems. It lets your network 
manager develop custom menus, tracks 
computer and software usage, and lets 


the network management control access 
by controlling what you can do through 
the menu. The advantage of products 
such as Direct Access Network over the 
stuff that comes free with the network is 
that it is usually a lot easier to set up. and 
it keeps track of usage information bet- 
ter. There are other ways to accomplish 
this, even through office automation 
packages such as WordPerfect Office 
(see “The Growth of Groupware,” No- 
vember 1990 BYTE), which have menus 
for access and the ability to track usage. 


Helping the Users 

You must do more than control the users. 
More often, you'll need to help them. 
The problem is that the users who most 
need help are the same ones who are least 
able to describe the problem they are hav- 
ing with the network. If you plan to help 
them, you need to see what they are up to 
when they are having problems. 

In a small organization, the network 
manager can simply stop whatever he or 
she is doing and visit the troubled user to 
see what's up. [n a larger organization, 
this is difficult to do. Part of the problem 
is that the assistance is probably coming 
from a help desk rather than an individ- 
ual who is free to move around the com- 
pany. Also, in some companies, the dis- 
tances can be fairly significant, making 
the physical presence of the manager dif- 
ficult to arrange. 

What's really needed when the man- 
ager (or the help desk) is working with 
the users is a way of looking over their 
shoulder without having to be there. That 
way, they can see what keys are pressed 
and see the responses on the screen. In 
many cases, this ability would solve a 
user's problems in seconds, increasing 
productivity for both the user and the 
manager. This ability also has great po- 
tential for informal training, because the 
manager could take over the user's com- 
puter briefly and demonstrate the proper 
way to accomplish a task. 

This is one area in which the third- 
party marketplace has provided a wealth 
of products. It seems that nearly every- 
one who makes a network product also 
has a product that lets you look at another 
user's computer remotely. This is prob- 
ably because they've had to develop such 
a product themselves in the course of 
their own testing, and they decided to 
sell it. Whatever the reason, though, 
there are plenty of packages available. 

All the remote-access packages work 
in much the same way. The workstation 
to be monitored must be running some 
sort of remote-access software. This is a 
TSR package that provides access to the 


Renowned computer 
columnist. Industry luminary. Best- 
selling science fiction writer. Ph.D. in 
Psychology. Chairman of the 
Citizens Advisory Council on Space. 
Dr. Jerry Pournelle has been a 
successful evaluator of computing 
trends for so many years that his first 
computer is on display at the 
Smithsonian. 

So when Dr. Pournelle 
writes about a "CD-ROM explosion,” 
and about the Pioneer CD-ROM 
Minichanger as a surprisingly 
effective way to help manage that 
explosion, he writes from experience. 

One CD-ROM can hold up 
to 128,000 pages of information. The 
Pioneer CD-ROM Minichanger holds 
up to 6 discs at once — more than З 


We did it with the world's 


first and only CD-ROM 
Minichanger. 


gigabytes of data — in a compact, 


reliable, easy-loading magazine. And 
as Dr. Pournelle reports, "it's 
surprising how fast you can switch back 
and forth among them" (Byte, Jan, 91). 
Why lose time searching for 
the right disc when it only takes 
seconds to search across discs to the 
right piece of data? You can even 
daisy-chain up to 7 Minichangers 
from the same controller for access to 
more than 5 million pages of data. 
The Minichanger supports 
standard ISO 9660 file format 


EN | 


| through a SCS! interface for IBM, 


Macintosh, and other platforms. 
You can also use it as a CD-Audio 
jukebox. 


PIONEER BUNDLES 
AN UNBEATABLE SIX PACK 


Pioneer is currently selling 
à six pack of CD-ROMs (valued at 
$1,256) for only $395, less than 1/3 
suggested retail price: Countries of 
the World (a valuable tool for 
businesses, libraries, universities 
and schools, with up-to-date 
geographic, economic, and 
demographic information as topical 
as the war in Iraq, plus detailed 
color maps); US History (more than 
100 books); the complete works of 
Shakespeare; the complete Sherlock 
Holmes; Audubor’s Birds of 
America (with color illustrations 
and actual bird calls); and Seftware 
Potpourri (including major software 
programs, a Movie Database, and 
the complete Bible.) 

See the list below for the 
distributor or dealer nearest you, or 
call Pioneer at 1-800-4. ASER-ON. 
To find out whether you qualify to 
become an authorized reseller, call 
Kent Ekberg, Director of Marketing, 
Pioneer Communications of 
America, at (201) 327-6400. 

Let the final word on the 
Pioneer CD-ROM Minichanger 
come from Jerry Pournelle himself: 
"Recommended. " 


YOU HAVE TO BE PRETTY QUICK TO 
SURPRISE JERRY POURNELLE. 


INTRODUCING THE FIRST 
AND ONLY 
CD-ROM MINICHANGER. 


(2 PIONEER 3 
IDEAS THAT BECOME STANDARDS. “ү С 
ALG) 


Ай product names are rademarhs of thes manufacturers 


Disinbutors Bureau of Electronic Publishing Parsippany, NJ contact. Barry Cinnamon 800-828-4766. Bytewide Lachine, Quebec contact Rober Elman 514-536-5938 
Compact Disk Products New York NY contact Frank Grazano 800-634-2298 Computer Upgrade Corporation Anaheim, CA contact Soot Lamb 714-630-3457 
FlexSys Corporation Newourypon, MA contact: Steve Mycko 800-533-7756 Gentry Associates, Inc. Orlando, FL contact: Richard Baker 800-688-2223 Ext, 395 
Graphics Techologies, inc. Edina, MN contact: Stephen Harold 800-999-9382  Kintronics, inc. Elmsford, NY contact Bob Mesnik 800-431-1658 

Optical Access international. Wobum, MA contact: Neil Salamack 800-433-5133. Relax Technology, inc. Unon City, CA contact; John Mich 415-471-6112 
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network management staff. Normally, 
this program simply resides in memory 
and stays out of the way. When the user 
calls for help, though, the help desk per- 
sonnel can attach their console to the user 
in such a way that they can see the user’s 
screen and control his or her keyboard. 
The way these things normally work is 
simple: The user calls up the help desk 
and explains the problem. Where possi- 
ble, the help desk staff answers the ques- 
tion, but when the answer isn't obvious 


from the description, the help desk staff 
gives the address of the user's worksta- 
tion to the program and attaches the con- 
sole. At that point, they can see the user's 
screen and watch what's happening. 
Usually, just watching what the user is 
typing and seeing what error messages 
appear is enough to solve the problem. 
One product, NetRemote from Bright- 
work Development, contains a database 
so that the network management staff can 
track trouble histories. Others have dif- 


Do you really know what goes on with 
your computer when you're not around? 
How can you tell if someone's been on it? 
Truth is, anyone can secretly use your 
computer without leaving a trace. That 
means they can access confidential files, 
change configurations, delete information 
or copy programs and data - alf without 
your knowledge. 


And you may have already been victim- 
ized! Based on the research of a national 
council, the probability is high for such 
intrusions. Even simple "built-in" security 
just isnt enough. 


Now you have the power to pul a stop to 
all intrustons! Installing HardLock will 
prevent even the most determined 
intruder from accessing any bit of 
information in your computer, 


SENTRY 
— SOFTWARE —— 


Фатаи А 2,40 operons on am (onmpuler manning DOS 4 01 or helow. Uses fen chan 15А uf base memory Hula wt the 0 5. пты! Canada. 
Seri Software. the ет Software logo and Hardik are trademarks nf Sein Safneare Corporis 
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or Diai Direct: 
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Announcing HardLock 2.40 


]t's easy, too! installation is a snap; 
operation is hands-off; no clumsy hard- 
ware to install; all you do is enter a 
password at boot. 


HardLock also gives you ийға-ха/е, 
continuous protection with its highly 
advanced technology. Мо file encryption. 
No alteration of the FAT (file allocation 
lable). As a resull, no data loss. 


Additionally, you'll enjoy the versatility of 
the audit trail, floppy drive access control, 
automatic screen saver (with fireworks) 
and timed keyboard lock-out, all in one 
simple utility. 

So be safe. Protect your computer and 
yourself today with the proud choice of 
industry professionals since 1988, 
HardLock. At only $139.95, can you 
afford not to? 


(602) 821-9294 
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ferent features. Avalan Technology's 
Remotely Possible, for example, works 
with Microsoft Windows, even to the ex- 
tent of supporting the use of the mouse 
remotely. Norton-Lambert's Close-Up 
LAN will echo host screen images to 
several computers at once, which can 
help in LAN-based training. АП will let 
you monitor remote users in trouble. 


Getting Physical 

While handling users probably takes up 
more time than any other task for the 
network supervisor, tracking down prob- 
lems with the network hardware can be 
much more vexing. Part of the problem is 
that LANs can have some bizarre failure 
modes, not all of which are obviously re- 
lated to the item causing the failure. The 
other part of the problem is that the net- 
work hardware and operating software 
are closely related, and it's not always 
clear which one is causing the problems. 

Fortunately, this is one area in which 
the manufacturers of network hardware 
can help a great deal. Because the net- 
work hardware itself is intimately in- 
volved in the running of the network, this 
is a logical place to locate network man- 
agement hardware as well. SynOptics 
was one of the first companies to embed 
network management capabilities into 
their hardware, aithough other compa- 
nies have followed their lead. 

With SynOptics equipment, you can 
get a complete picture of your network's 
physical components. Cards in the Syn- 
Optics concentrators contain LEDs that 
allow visual monitoring, while remote 
monitoring of all equipment is supported 
by a comprehensive Windows-based 
package. SynOptics' Network Manage- 
ment Console is capable of diagnosing 
even catastrophic network failures. It's 
a superb solution for even the biggest 
LANs. When coupled with a comprehen- 
sive software management package, such 
as the XcelleNet Wide-Area Network 
Management System, it should provide a 
complete management solution. 

If your LAN doesn't use SynOptics 
equipment, you can still keep an eye on 
its operations. Tiara sells Network In- 
spector—a monitoring and diagnostic 
package that supports some of the func- 
tions of the SynOptics package, though 
less completely and with less flexibility. 
Still, for smaller LANs, it should pro- 
vide plenty of support. 

Finally, there is the ultimate LAN 
management tool, the legendary Sniffer 
from Network General. This device, 
which is a specialized expansion card 
and special software installed in a Com- 
paq portable, is legendary because it 
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CSS/3" Complete Statistical Sysiem with over 1,000 presenta- 
tion-quality graphs fully integrated with all procedures and on-screen 
graph customization 8 The largest selection of sialistics in a single 
system; in-depth, comprehensive Implementations of: Exploratory 
techniques; muiti-way tables with banners, nonparametrics; dis- 
tribution filling: multiple regression: general nonlinear estima- 
Поп; logit/prohit analysis; general ANCOVA/MANCOVA; stepwise 
discriminant analysis; log-linear analysis; factor analysis: cluster 
analysis; multidimensional scaling; canonical correlation; item 
analysis/reliability; survival analysis; time series modeling; fore- 
casting. lags analysis; quality control: process analysis; experi- 
mental design {with Taguchi); and much more 8 Manuals with 
comprehensive introductions to each procedure and examples 8 
Integrated Stats Advisor expert system @ Extensive data management 
facilities (powerful spreadsheet with formulas, relational merge; data 
verification; ПехіМе programming language) ™ Optimized (plain 
English menus/mouse) user interface: even complex analyses require 
just few self-explanatory selections (CSS can be run without manual; 
Quick Start booklet explains all basic conventions) E Macros, batch 
commands atso supported @ All output displayed in Scrollsheets ™ 
(dynamic tables with pop-up windows and instant graphs) B 
Extremely large analysis designs {e.g., correlation matrices up їо 
52.000x32.000) B Unlimited size of files; extended precision: 
unmatched speed (Assembler, C) = Exchanges data (and graphics) 
with many applications (incl. Excel®, Lotus 39, dBASE ТҮ®, SPSS®) ш = 
Highes! resolution output on practically all printers (incl. HP, — | == لی کس لے‎ oe wt Е 
Postscript), plotters, recorders, typeselters @ IBM compatibles, 640K — | ГЕТЕ 
or тоге Ш Price: $595. | | 
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Quick CSS " subse of css/3. all basic statistical modules 
(incl. data management} and ће full, presentation-quality graphics 
capabilities of CSS/3 @ Price: $295. 


CSS:GRAPHICS™ 4 comprehensive graphics/chan- 
ing system with data management W All graphics capabilities of CSS/5 
and, in addition, extended on-screen drawing, 19 scalable fonts, 
special effects, icons, maps, mulli-graphics management 8 Hundreds 
of types of graphs II Interactive rotation and interactive cross-sections 
of 3D graphs Б Extensive selection of tools for graphical exploration 
of data; fitting: smoothing: spectral planes; overtaying; layered com- 
pressions; marked subsets 8 Unique multivariate (e.g., 4D) graphs E 
Facilities to custom-design new graphs and add them permanently to 
menu ® Import/export of graphs and data, 15 formats E Optimized 
(memu'mouse) user interface; even complex graphs require few 
keysirokes: all graphs on this page can be produced from raw data in 
less Шап 20 minutes 8 Macros, batcli/commands also supported B 
Unlimited size of files 8 Highest resolution output on all hardware 
(see CSS/3) 8 [BM compatibles, 640k or more M CSS GRAPHICS is 
included in CSS:STATISTICA (availahle separately for $495). 


Megafile Manager " comprehensive analytic data 
base management system 8 Unlimited size of files (up to 32,000 fields 
or 8 MB per record) M Megafile Manager is included in CSS/3 and 
CSS:STATISTICA. (separately: $295). 


CSS:STATISTIGA™ 4 fully integrated system. that 
combines all the capabilities of CSS/3 and CSS:GRAPHIGS into a single 
extremely comprehensive data analysis system Ш Price: $795. 


Domestic shh $" per product; 14-dav money back guarantee. STAT CA ae А CSS-compatihle, ge a rpe. a | 
graphics system designed mosh E Large selection 
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wile selection of interactively rotatable 5D graphs; MacDraw-style tools) 8 Unlimited 
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CSS/Mac™ a subs of STATISTICA Mac: all bake statistical 
2325 E. 2325 E. 13th St. Tulsa, OK 74104 «(918) 583-4149 | modules and the full, presentation quality graphics capabilities of STANISTICA Mac 8 
Fax: |918) 583-4376 Price. $295. 

Oversees Offices: StatSalt of Europe (Hamburg, FAG), ph: 040/4200347, fax. 0404911310, зой UK (Landon, UK), ph: 0482/4B2822- luc 54827482656, жы ее жаздан мл 613- 


556-1768, fax. 913-885-3318, StatSoft Canada-CCO (Ontario), ph: 418-649-0737, tinc 416-BAB-0018 Avaliable From: CORPORATE SOFTWARE and other Authotized Representatives ҰР 
Lemar BV 02068-94210; France: Сәтсеріші (1) 45669700, Sweden: AkademDala 048- 240035; бреіге ADDURE. SPL: pe 34-3 
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costs more than some companies can af- 
ford, and because there's virtually noth- 
ing in physical-layer diagnostics that it 
can't do. If you manage a really big 
LAN, a Sniffer is mandatory. 


Routine Management 

The most difficult part of network man- 
agement is the one usually thought of as 
the most simple. Keeping track of the 
routine actions, from setting up new 
users to making sure the backups hap- 
pen, is the one area where there are few 
flashy tools, little drama, and, perhaps 
for that reason, little improvement. 

If there is an area in which network 
management falls down, it is in the daily 
chore of making sure that all the funda- 
mental activities take place. Fortunately, 
help is on the way, at least for a few of the 
critical functions. 

Backing up the file server is an exam- 
ple of one task that frequently slips un- 
less one staffer is assigned that task spe- 
cifically and then monitored to see that it 
happens. One new package that I'll talk 
about at a later date is Complementa- 
ry Solutions’ Automate Anytime. This 
product can be set so that a particular 


task, such as a tape backup, can be in- 
voked automatically at a given time. 


The Management Challenge 
The single greatest problem with manag- 
ing your company's LAN isn't related di- 
rectly to hardware or software; it's re- 
lated to personnel. If there is a single 
pervasive failing among companies that 
install networks, it is that they refuse to 
take management seriously. As unlikely 
as it may seem, it's not at ali uncommon 
for an organization to spend hundreds of 
thousands of dollars on LAN hardware, 
and even more on installation, training, 
and software, and still refuse to assign a 
full-time employee to keep it running. 
The reasons for this vary, of course. 
Some companies assign a person the task 
of management but don't allow him or 
her the time to do the job because net- 
work management is considered a collat- 
era] duty. Others assign a nontechnical 
employee to the job, probably to keep 
costs down. In a few cases, organizations 
give supervisor privileges to all users, 
which lets them do anything they like to 
the network and, in the process, ensures 
the early demise of any data integrity. 


While a small LAN probably doesn't 
need a full-time administrator, it does 
need a fully trained and capable person 
handling the assignment. Big LANs do 
require full-time administrators and may 
require many people. Complex networks 
with remote sites, heavy processing re- 
quirements, and mainframe connectivity 
require morc people than a LAN that just 
supports word processing and E-mail. 

LANs exist as a way to transfer and 
safeguard your company's information. 
But to do that, they require supervision 
and help, regardless of size. Ш 


Wayne Rash Jr. is a contributing editor 
for BYTE and a principal and technical 
director of the Network Integration Group 
of American Management Systems, Inc. 
(Arlington, VA). He is coauthor of two 
books for business network users: The 
Executive Guide to Local Area Net- 
works and The Novell Connection. You 
can contact him оп BIX as "waynerash, " 
or in the to. wayne conference. 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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Wee MathType you create 
and add equations to your 
document by using simple 
point-and-click techniques. All 
without quilling your word 
processor. 
MathType has an intuitive 
WYSIWYG 
(What You See 
Is What You 
Get) interface. 
Over 175 mathemat- 
ical symbols and 
templates, conven- 
iently arranged in 
ЕДА pull-down menus. 


Ask for your FREE Demo 
Disk anil Brochure for either 


PC or Macintosh. 


Complete Software Packages: 
PCI Windows version: $249 
Mac version: 3119 


With MathType, equation writing 
is as easy as filling in the blanks. 


2 | EQtATIONS FOR WORD PROCESSING 
Design Science Inc., 4028 Broadway, Long Beach, CA 90803 


1-800-827-0685 


Math type за compatible with asoal Mirrimeft Windows amd Marintosh word processing and desktop jutblishing applications. 
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Now you can create typeset- 
quality technical documents easily 
and quickly. See us at PC Expo, Booth 2383 
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“CompuAdd’s SS*1 looks, feels, and, for all intents and 
purposes, is the original 12.5-million-instruction-per- 
second SPARCstation 1 . . .” зу», December 1990 

Compare the CompuAdd SS*1 with the competition and yov'll see 
why it's the new star among workstations. # Why its stellar low 
price, brilliant 19" Sony Trinitron® monitor, precise opto-mechanical 
mouse and three red hot internal drive bays make a world of differ- 


ence between the SS*] and other workstations. 


қ ж The 55е| has the same scorching speed, 

M. multitasking, graphics and networking capabili- 

ties as the original SPARCstation™. In fact, 

it's 100-percent binary compatible with 
Sun? workstations. But ће SS*1's 
extra features take it light years 

S beyond the systems it's modeled after! 

<> Whatever your use — CAD/CAM, desktop 

2 bo^ publishing, mapping, networking or other intensive 

EC Computing operations — the 55%1 can take you there. € 

CompuAdd is famous for bringing affordability to PC design and 

manufacture. Now we've done the same for workstations. 

* ІҒ5 no wonder ће SS*1 burns brighter than the competition. 


*CompuAdd SS*! configured with 8MB RAM, 210MB hard drive, 
3.5" diskete drive and 19" color monitor. 


Image generated Бу IDL® scientific visualization software package 


from Research Systems, Inc., Boulder, CO. Circle 63 on Inquiry Card. 
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“Don’t feel sheepish if you can't tell the 55891 and the 
SPARCstation apart. Neither can SunOS 4.1... No smoke 


and mirrors here; the 55°1 aces all the tests.” 8ye, December 1990 


That's right. There are no tricks with the 
CompuAdd 5561 workstation. It's 100- 
percent binary compatible with the Sun? 
SPARCstation 1'^ and 14. With the SS*1, 
you get proven RISC architecture in the 
box. And big differences all around: 
е The price. Our 55е1 costs | 
thousands less than a comparable Sun workstation. 
æ The monitor. For more precise control over your graphics, the 
SS*] features a 19" screen — instead of the 17" you get elsewhere. 
| When you buy our color monitor, you get 

a Sony Trinitron® monitor. ® The mouse. 


Тһе 55617 three-button opto-mechanical mouse 


is more precise than the optical mouse supplied 


ndors. % The drives. The 5591 has three internal 
bays that can be configured to hold up to three 3.5" SCSI devices 


or one 3.5" and one 5.25" SCSI device. Still another advantage the 


competition can't claim. % So whether you're expanding your 
network or beginning о new one, ће SSe1 is the right workstation. 


# Because there's no doubt with CompuAdd. 


CompufAdd 


Customer driven, by design. 


12303 Technology Blvd. Austin, Texas 78727 


55.1 Features 


Ш SPARC* 20MHz processor 


Ш SMB DRAM expandable to 64MB 

Ш 64KB SRAM coche memory 
[write-Ihrough] 

Ш Three 32-bit S-bus expansion slots 

Ш Two internal and one external 
SCS! ports 

Ш Two serial ports 

Ш Ethernet AU! port 

E Audio port and speaker 

Ш High-performance 19" monochrome 
monilor with frame buffer 

E Sund-compotible 107-keyboard 
with reduced footprint 

Ш Three-button opto-mechanical 
mouse 

B ІСО-чой Sony power supply 

E Sun SPARCstation 1 and 1+ 


compatible 
Ш Licensed version of SunOS 4.1, 
including SunView grophical 


interface software 
55°1 Base Configuration 
$5495 (66770) 
lease as low as $19 1/mo. 
6521 Featured Configuration 
$9,595 (46772) 
lease оз low as $333/mo. 


Produch bearing the SPARC trademarks ата bored 
on an architecture developed by Sun Microsystems, 
inc, SPARC isa registered trademark of SPARC 
International. FCC Class A for vse in business 
environments only. Notor sale to home consumers. 


= Call 800-456-6008 


Hours: Monday - Friday 7:00am to 9:00pm CST: Saturday 9:00am 10 5:00pm CST 


Be B 900.387.3266 o 254000100401 ЕЗ 0800-373535 BIB 0130-6009 || B 40264949 


кюй esser n nad ete ander We астр Manani, АН ІЖагтееғі, macey orem, сетіһесі checks ami pereant секіл j 
мый i ec fries ds шя wate shiping and rM Nr 
retur Быға. FREH Dor жсти] Dy a 
complete vrurmry. 


шк murine. АП 
erat. Call ROG ебі ЕГІ for a copy ot Coarpen Adel 


Circle 64 on Inquiry Card. 


км кз La ay rues ac aang Чон Ми ince et egi е (ид, la and менді freed майык, 


anê Let nubes] рис лы 


ROUNDTABLE 


BYTE columnists, 
staff, and contributors 
debate the issues 


Do COMPUTERS 
SAVE TIME? 


oundtable is a forum in which BYTE 


editors, columnists, and contributors debate 


key issues that affect how you purchase and 
use hardware and software. The “conversations” 
take place on BIX, where you can participate in the 
round.table conference. 


KEN SHELDON: A friend and I got to talking about 
how much time you can spend customizing your sys- 
tem. It put me in mind of the guys I knew in high school 
who spent АП their time working on their cars but never 
actually seemed to go anywhere. Then there are the 
musicians who get so caught up in the technology of 
their electronic gadgetry that they never make any 
music. 

I wonder if the same thing doesn't happen with com- 
puters. Do we spend so much time adjusting the screen 
colors, setting up batch files, and making sure we have 
the optimum number of buffers in our CONFIG.SYS 
file that we get less done than if we couldn't do those 
things? And if that’s the case, what can we do about it? 


WAYNE RASH JR.: The problem I have is that I keep 
wondering what Windows would look like with differ- 
ent wallpaper or with a different desktop pattern. So I 
change them, then look at them for a while, then I load 
the desktop pattern, and maybe modif y the Critters pat- 
tern again, and then pick a different wallpaper to go 
with it, and when I then find another wallpaper pattern 
I like, then the desktop has started to look tacky, so 1 
move the icons around on the desktop, and then I rear- 
range the windows so that they pop open in different 
areas, and I take an icon and put it somewhere else, and 
then 1 decide that maybe the three-dimensional Excel 
pattern might look nicer, so I try that, but it doesn't, so 
І take a look at the other one, and. . . . 
Well, you get the idea. 


TOM THOMPSON: The whole trick is to set up the 
desktop and then leave it alone. For example, I've got a 
number of permanent folders located in specific spots 
on my desktop. They never move; when I have to add or 
remove something, I know right where to go. The tran- 
sient stuff (beta software, software under review, and 


articles in progress) goes in another area. It may not 
work for everyone, but it does for me. Now, if you 
really want to waste time, check out some of those 
Screen savers. 


LARRY LOEB: The deeper question is not whether your 
desktop is neat but whether it would be simpler not to 
use the computer at all. For example: I've got to add a 
column of numbers. Let's say 
the Mac is on already. I could 
call down a calculator, but I 
may just use the calculator 
that's оп my watch rather than 
get up and go to the computer. 
Now, the calculator on my 
watch is a computer. It's con- 
venient to use. And it adheres 
to the principle of zero ab- 
straction inserted between the 
worker and the work. I just 
add the numbers. No loading 
of an operating system or fid- 
dling around with files. 

My point is this: Any gen- 
eral-purpose computer will 
take longer to set up and do 
useful things than one that is 
specialized for the work you 
want to do. Maybe we need 
more specialized, smaller 
computers. 


DON CRABB: I agree to a 
point, Larry. That point, un- 
fortunately, is often hard to 
pin down. Small, individual- 
function computers are great 
for very definable tasks like 
those you delineated, but what happens when you need 
to ratchet-up your work a notch? With most of these 
unifunctional devices, you're stuck. You either have to 
then take your work to a general-purpose computer, do 
it by hand, or search around for some specific unit that 
can do the little bit extra—all of which waste time and 
money. À good example of small, specific computers 
that have tried to add additional layers of functionality 
are the Sharp Wizard and Casio B.O.S.S. series. Each 
can do more than your calculator watch, and each does 
less than any general-purpose computer. However, the 
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penalties extracted for this combination 
include keyboards that are too small to 
touch-type on, software that is expensive 
for what it provides, and screens that 
don't always show enough of what you 
need to look at. 

I would like to see technology move in 
the direction of true computing building 
blocks. 1 would like to see modular sys- 
tems that can start out as your watch and 
be built up with new modules to become 
general-purpose computers. This way 


we wouldn't lose the ability to keep with 
us the smallest necessary subset of the 
computer that we needed at that moment, 
yet keep the full computing power avail- 
able just by plugging into it. 


LOEB: 1 agree that the organizer-style 
hybrid computer influence is growing. 
Users must believe that this sort of com- 
bo is saving them time or they wouldn't 
be selling as well as they are. One impor- 
tant point about reduced-function com- 


IS С О Р E 


Professional Software and 
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e-Assisted Debuggers 


for 80386 & 80486 Systems 


ee РРСРР ur 3867" 
ot 486" system, Periscope now has л new SOFTRARE-ONLY solution for you— 


PuriscopevEM and : 
erm پا ی سے‎ бы м Periscope/EM takes advantage of the extended memory vou already have. 
Se eta qm (Шит than using any memory in lhe dower БЖ. 

you can have both " Na can Соц became (t's write-protected. 


quality memory 
management and 3 
resident debugger. 


Runway program Periscope/EM 
Ш fou don't have to use a slot sirige there's no board to install 
Ш You can akl an optional break-out switch [п renver from crashes 


I Periscope/£M costs only $295, half the cost of Periscope Model 1, with most 


| of the same functionality. 
Periscope/EM requires 3RGMAX* or BlueMAX™, version 5.11 or later, a 386 or 
436 system with about 400K of extended memory: 32K of memory between (40K 


~ and one megabyte; DOS 3.0 or later 


"I needed a means to debug you пекі more than your canen 


Interrupl handlers where I 
could really see inbal was 
going on. The bardware trace 
buffer is great. 1 was able 10 
debug code in 3 days that 1 
have been irying to debug for 
months!” 


M ie mel ашыш 
Stc ini: 


capabilities. 


gives you, Periscope 
И ЧЕТ um atime м a aA jus what you're looking for: 
В Supports 386 and 486 systems running up lo 33MBz with fts ICE-like 
Real-time hardware trace huffer holds up to 16K CPU events. 


Ш Enhanced analysis and display of trace buffer makes you imore productive. 
п Tee functionality, built-in al no extra cost, saves you money 


Just call toll-free 800/722-7006 
for details or to order. 


The | 
Periscope 


Company, Inc. 


1197 PEACHTREE ST. 
PLAZA LEVEL 
ATLANTA, GA 30361 
404-875-B080 

FAM 404-872-1973 
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puters (RFC to the acronym-minded) ts 
that they are usually portable—they 
come to the work wherever il is. You 
don't have to go to the computer to get 
work done (computer on a desk is what I 
mean). 

The 788 I'm using to type this on is 
an RFC: it has limited software and an 
eight-line display, but it is very portable 
and has adequate horsepower for BIX- 
ing. These buggers can save you time, 
You may just have to define sharply what 
tasks you do and optimize the computing 
solution from what's available. 


SHELDON: I think this is related to an- 
other aspect of the "Do computers save 
time?" question. I suspect that each of us 
has been asked by a noncomputer user if 
they couldn't save a lot of time by “com- 
puterizing" something they do routinely, 
not recognizing the investment that they 
already have in their current way of 
doing things and the sizable investment 
that would be required to computerize 
the task. 


JERRY POURNELLE: Computers let you 
do well what you barely could do at all; 
and yes, they take up time, because they 
let you do it so much better than you 
could before. Example: My publisher 
and I are doing Spartans; I turned the 
book in at the very last minute. He set the 
type using Ventura Publisher and a Hew- 
lett-Packard LaserJet III printer, proof- 
read in-house, fixed, accepted last-min- 
ute changes from me (on disk, or actually 
on BIX), and got it al! out to the printer. 


SHELDON: "Computers let you do well 
things that you barely could do before.” 1 
like that; has the ring of a Pournellian 
Law in the making. The problem, of 
course, is that the ability to do so many 
new things means that there are myriad 
new ways to get bogged down and tan- 
gled up in your tools, or the output from 
them. That means we have to work 
smarter; being able to find 1500 refer- 
ences to "DOS extender" on BIX won't 
help you if you then have to read each one 
of the entries to find the information you 
need. 


RICH MALLOY: It's true that computers 
let you do things weil that you could not 
do before. But the other side of the equa- 
tion is that computers also let you do mis- 
takes that you couldn't do before. Wit- 
ness everyone's first memo produced 
under desktop publishing, with its myri- 
ad fonts and type styles rendering it al- 
most unreadable. 

But I think that the issue here is how 
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computers allow you to waste time in 
ways you could not do before. There 15 
sometimes a temptation to create a per- 
fect set of macros that will do everything 
you need done automatically. Unfortu- 
nately, this perfect set of macros must 
deal with an imperfect world. It is easy to 
get caught in a trap of constantly modify- 
ing the macros to take care of every pos- 
sible situation, and the result is often a 
system that overwhelms the underlying 
software (and yourself) and wastes a 
great deal of time. 

What you must always keep in mind 
are two factors: how much time the sys- 
tem will save, and how much time it will 
take to set the system up. 1f the time 
saved is not much greater than the time 
spent for setup, the system is not worth 
setting up at all. 


POURNELLE: Pournelle's Fifth Law: А 
job not worth doing is not worth doing 
well. 


SHELDON: The latest issue of Harvard 
magazine has an article called "Revenge 
Theory," which postulates that our high 
technology ts trying to get back at us. 
Here's a paragraph that relates to our 
discussion: 

"When spreadsheets were laborious, 
people did them as seldom and as cau- 
tiously as possible. Now recalculations 
can be done much more easily, but at the 
cost of having to do them much more 
often, and of learning to use the soft- 
ware." 


FRED LANGA: The name is tongue-in- 
cheek, but the idea's solid. It's an at- 
tempt to explain a number of things: For 
example, à superhighway is built to ease 
traffic congestion, but because the new 
highway makes it easier to get around, it 
actually encourages more driving and in- 
creases overall traffic. 

Or: Federal Express introduces alten- 
tion-getting envelopes for low-volume, 
high-priority overnight mail. Soon, you 
are getting so many of the envelopes that 
they lose all urgency. Then along comes 
faxing of ultra-high-priority messages. 
Soon, there's a fax glut and you find 35 
feet of paper hanging out of your fax ma- 
chine every morning. 

Or, as Ken pointed out: Computers 
make an onerous task much easier, but 
instead of freeing up time, we use the 
time to do more iterations of the onerous 
task. "Painless revisions" is one of the 
main benefits of using computers. But if 
you frazzle yourself by doing 900 revi- 
sions of a project up to the minute before 
deadline, is it really painless? ® 


ba] 


E 
"TX NA 
131i 
- 

EEF 
1 LI > 
= 

a 


i 


" 
|. Tte ca лз у от а 
een =т= {г ш те а Ж 
= 
- 
- E 


ü 


This program өкізтізіті uim d 
enim іш” а rampe af thats 
La „ЁШ vadiam (arpassa. 


гі 
HE 


Мағазы sigli 18 erie! " 
һала sepia le "ати? d.d 


mun n mm 
= , .і-ша 
.. P . . а 
ҮННЕН 
ЕН =a 
Li “ 


чи ча ШЕ ЧЕ ЧЕ ті оғ ой нё 
r- = + = & 
mw 


lm ctm рден іш 
windous in your FORTRAN 

applications. 7 Терамо Gal on зан voti cidcm 
input and output displays іо wiew data... 


PETI TIER | 
i, foe ات‎ 4 Paid - 
H- 1 =ч?" 3 
Si; 1 а 


т “ІШ 
а= =. 12 
пои ч и РШ В . : at 
' = 2 ы + "ww не анын ы: ШШ 
^ s on ш БҮ ШЇ ЖЕ БЕ ПЫ ИЕ ШЕШ үзү ГЇ 
کے‎ жш e стт £4.94 ШШ ПШ ЖА = "ш ШЫР 
ІТ .- 
| j % 
| 4 ^ 
= 
4 p T ў z || 
و‎ hs ЕЕЕ; 1 
шқ г = 
= == | rj 
=e 
=i 
- 
à 
ч т, E! a - 
J ng тш т 
np 


mmm 
Ё "T k 
4-І... 


und to analyze data, а ў онна 2 әй 
FORTRAN output into programs such as 
Mist Exe for Winds сап леш й 
pene med 


Key Features 


ааа ee 


new or existing 
* QuickWin Features: 


- QuickWin child windows are easily created 


using the OPEN statement. 


e CodeView debugger supports DOS? 
Windows-based and OS/2* applications. 

е Extended CodeView debugger for large DOS 
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Windows helps FORTRAN 
users create bigger apps. 
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and paste. Or write FORTRAN routines called from mixed- 
language Windows apps. And FORTRAN 5.1 has Program- 
mers WorkBench, with a new CodeView' debugger and 
Source Browser. 

To see the advantages of bigger, multi-windowed 16-bit 
applications, give us a call at (800) 541-1261, Department R34 
and order your FORTRAN update today. 
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ASCII — 
Goes Global 


Two standards aspire to be the “international ASCII,” containing all the 
world’s written characters. Are they headed for collision, or consensus? 


KENNETH M. SHELDON 


VI Y he world is getting smaller every day. As it does, it's becoming increas- 

B ingly evident that ASCII is no longer sufficient for computing on a global 

scale. 

A. ASCII—the American Standard Code for Information Interchange—is 
the code that underlies all communication with computer hardware and soft- 
ware—sort of the DNA of computer talk. Each ASCII code—a series of seven Os 
апа 1s—represents a letter of the alphabet (a to z in uppercase and lowercase), а 
digit, a punctuation mark, or an instruction that controls peripheral equipment 
such as a modem (see figure 1). Аз a 7-bit code, ASCII has space for 128 charac- 
ters (27). 

In 1977, ASCII was certified by ANSI, and the ISO adopted an almost identi- 
cal code as ISO 646. The ISO later added a 1-bit extension to ISO 646 that pro- 
vided space for another 128 characters (22 —256). Known as Latinl, this 8-bit 
code includes letters required by European languages such as French, German, 
and Spanish (for example, é, ti, and n). (Note that while the acronym ASCII is 
often used to refer to an 8-bit code, this is not technically accurate—true ASCII is 
a 7-bit code.) 

Countries in Africa and the Near and Far East adopted ISO 646 and “‘local- 
ized" it to their native character set, or developed similar standards under the 
auspices of groups such as the European Computer Manufacturers Association 
(ECMA) and the Japanese Industrial Standards Committee. Several standards 
evolved to represent the thousands of characters in the various Chinese, Japanese, 
and Korean writing systems. Individual hardware and software manufacturers 
also developed their own standards. 

For companies doing business internationaily, the existence of so many differ- 
ent character-encoding standards was becoming a nightmare. Something had to 
be done. 


А Byte Is Not Enough 

In 1983, the ISO began developing a new standard for character encoding, ISO 
10646. ISO 10646's original mandate was to develop a 2-byte (16-bit) character 
set, with room for 65,536 characters—surely enough for all the characters we'd 
ever need. The ANSI committee working on the new 16-bit standard hoped to 
make it compatible with all the current international standards. The first 128 
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ASCII AND ITS HEIRS 


ASCII 
111010101111) 


Latinî 


Unicode 


1 
oloon] | 
0/010/0/0/0/010/0/111/0/0]0] 1|1] 


| 150 10646 


— (бі0Г1101010101001011|010101010101011|010|010101011 11010101111 
Ж | 


Figure 1: ASCII codes are 7 bits long, so ASCH can represent 
128 possible characters. Latin! (the “European ASCH") adds 
a bit, providing for 256 characters. The proposed Unicode 

is 16 bits long, providing for 65,536 characters. Characters 

in the ISO 10646 standard would be 4 bytes (32 bits) long, 
although the standard proposes compaction methods that 
would let you send only I, 2, or 3 bytes when the initial byte 
(or bytes) would be redundant. 


characters would be good old ASCII, with other character sets 
following. 

Two problems quickly surfaced, however. First, each of the 
already-existing international standards included control 
codes, which controlled peripheral equipment by sending mes- 
sages such as “carriage return” or "formfeed." There were a 
couple of arguments for retaining those codes. Much of the cur- 
rent communication equipment looks for those control codes— 
essentially parsing the data stream—to decide what to do with 
the data it receives. Also, removing the control codes would 
render the new code incompatible with the codes already in use 
around the world. The problem was this: Setting aside spaces 
for all characters that could possibly be interpreted as control 
codes used up 40 percent of the 65,536 available spaces, before 
any characters had been assigned. 

The other problem had to do with the characters in the Chi- 
nese, Japanese, and Korean writing systems. Among the 
_ world's writing sys- 
tems, these contain by 
far the largest number 
and variety of charac- 
ters. Although these 
languages do use alpha- 
betic systems, the larg- 
est number of charac- 
ters are pictographic 
("picture writing") or 
ideographic ("concept 
writing"). These terms 
can be somewhat mis- 
leading. The most ac- 
curate term for them is 
logographic, or “word 
writing,” meaning that 
each character repre- 
sents a word. 

Most Japanese and 
Korean characters are 


BVIE ACTION SUMMARY 


Adoption of a multilingual 
standard for character en- 
coding will make life easier 
if you're doing business in- 
ternationally. Depending on 
your computer, you may have 
to buy new software to take 
advantage of the standard, 
although most users won't 
see any differences. 
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derived from Chinese and are referred to as Han characters 
(from the Chinese Han dynasty). In many (although not all) 
cases, these characters not only look more or less the same, 
they also mean the same thing in all three scripts. For example, 
the character for “water” is identical in Chinese hanzi, Japa- 
nese kanji, and Korean hanja scripts. 

To save space, the 10646 committee considered developing a 
unified Han character set, in which no character would appear 
more than once. The shared Han characters would be listed to- 
gether, and characters unique to the individual systems would 
appear separately. This scheme would remove thousands of 
very similar characters and allow the character sets of all na- 
tions to exist in a single 2-byte code. However, although China 
agreed to this proposal, Japan and Korea objected. 

To resolve the issue, the committee decided to include all 
characters from each of the languages, even when that resulted 
in the apparent duplication of many thousands of characters. 
Suddenly, 2 bytes wasn't going to be enough to contain all the 
characters in the code. 

For over a year, the committee wrestled with expanding the 
size of the code set. Would 3 bytes be enough? Was 4 too many? 
Finally, the group decided to go with a 4-byte (32-bit) code 
set—with enough room for 4 billion characters and codes. 


Let's Get Small 
Some in the computer community objected. Four bytes for 
every character? Didn't that add a lot of overhead to communi- 
cations? Instead of sending 1 byte for every character, we'd be 
sending 4; it would take four times as long to send a text file. 
Not so, suggested one member of the committee. Since the 
first 3 bytes of any alphabet's assigned codes would be the 
same, you wouldn't need to transmit them for each character. 
For example, the letter c in ASCII is 01100011. Under ISO 
10646, it would be similar, but with 3 bytes (each of which is 
00100000) in front of it: 


00100000001000000010000001 10001 1 


(In 8-bit code, 00100000 represents a space. Why not just use 
zeros in those first bytes? Because 00000000, in 8-bit code, is a 
contro] code—nul—and the committee had already decided 
against using any codes that could be misinterpreted as control 
codes.) Similarly, the letters a and г would look like their cur- 
rent ASCII counterparts, with the same 24 bits in the 3 high- 
order bytes. 

Committee members suggested several compaction schemes 
(not to be confused with compression schemes). For example, 
in the case above, a sending modem could tell the receiving mo- 
dem, "From now on, assume that the first 3 bytes of every char- 
acter are 00100000," and then proceed to send the 8-bit codes 
for c, a, and f. At that point, the modems would essentially be 
operating in I-byte mode. The same technique could be used 
regardless of what language you were writing in, since all char- 
acters in that part of the code would have the same first 3 bytes. 

“Тоо complicated," said some outside the committee, add- 
ing that such schemes could introduce integrity problems. They 
preferred a scheme in which each code was the same length at 
all times. The effort to develop a single, international character 
set was beginning to stall. 


Unicode: Back to the Basics 

In 1987, Joe Becker and Lee Collins of the Xerox Palo Alto 
Research Center and Mark Davis of Apple began trying to de- 
velop a code that was simpler and more consistent than ISO 
10646, yet still incorporated all the characters necessary for 
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international computing. Becker and Collins had worked to- 
gether on the legendary Xerox Star computer (forerunner of the 
Macintosh). Among the Star's many innovative features was a 
16-bit multilingual coding standard. “After a decade of work- 
ing with that standard, we knew what we had done right and 
what we had done wrong," says Becker. 

Becker and Collins began to discuss multilingual issues with 
Davis, manager of the international system software group at 
Apple. At that time, much of Apple's multilingual efforts were 
font-oriented, rather than based on the underlying character 
codes. Meanwhile, Xerox was beginning to move toward pub- 
licly available platforms, rather than designing all its own ma- 
chines and operating systems as it had in the past. Both compa- 
nies were looking for a public industry-standard coding. 

Becker and Collins saw an opportunity to design a new gen- 
eration of encoding that would take into account their experi- 
ence with multilingual systems, yet would also involve other 
companies. To describe the new standard, Becker coined the 
name Unicode, for "unique, universal, and uniform character 
encoding." 

Becker, Collins, and Davis formed the core of the group 
working to develop Unicode. Representatives of other compa- 
nies soon joined the discussions: Metaphor Computer Systems, 
the Research Libraries Group, Microsoft, Sun, Adobe, Claris, 
Next, and Pacific Rim Connections. Many of the people work- 
ing on Unicode became members of the ISO 10646 group and 
worked within that group to influence it in the direction of Uni- 
code. Unicode members also presented the case for a 2-byte 
coding system to other U.S. and international corporations (in- 
cluding IBM and Microsoft), users groups such as Share (a 
group for users of IBM mainframes), conferences such as Uni- 
forum, and developers' conferences. Unicode was beginning to 
look like a strong contender in the race to replace ASCII. 

In January 1991, the Unicode consortium was incorporated 
as Unicode, Inc. In addition to the companies mentioned above, 
Aldus, Go Corp., Lotus, and Novell had joined the ranks. The 
culmination of the group's efforts was Unicode 1.0—the initial 
specification for a code intended to someday contain every 
written alphabet known to humans. 


Unicode Principles 

Shortly after the formation of Unicode, Ken Whistler of Meta- 
phor (and secretary of Unicode) outlined the code's design 
goals in a paper presented at Share 76 in San Francisco. Among 
those goals were the following: 


* Completeness. Unicode was intended to eventually cover 
the full range of characters used in text creation, including 
some alphabets whose characters are not even completely 
agreed on, as well as "dead" languages like Sanskrit and 
other linguistic fossils. 

e Simplicity and efficiency. Every Unicode character code is 
exactly the same length (16 bits), and each represents a 
character—there are no control codes or embedded escape 
sequences to confuse computers or make it harder to parse 
a stream of characters. 

* Unambiguity. Each code represents a single character, 
unambiguously. A problem with reading a single character 
shouldn't carry forward so that the characters following it 
become garbled. 

* Correctness. Every character encoded in the standard 
should be a real character, recognized by experts in 
linguistics. 

» Fidelity. Textual data shouldn't lose anything when it is 
being converted into or out of preexisting character- 
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incredible precision in formatting text, especially mathe- 
matical expressions. " 
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16,384 to 59,391 
(4000-E7FFh) 


Chinese/Japanese/Korean ideographs 
Unified Han characters 


Future use 


8192 to 12,287 
| | (2000-2FFFh) 


0 to 8191 
(0000-1FFFh) 


Symbols 
Punctuation, Mathematical operators, technical symbols, dingbats 


Alphabets 
English, Latin1, European, Extended Latin, Phonetic, Greek, Cyrillic, Armenian, Hebrew, 


Arahic, Ethiopian, Devanagari, Bengali, Gurmukhi, Gujarati, Oriya, Tamil, Telugu, Kannada, 
| Malayalam, Sinhalese, Thai, Lao, Burmese", Khmer", Tibetan, Mongolian", Georgian 


Figure 2: Unicode 's first 8192 spaces contain standard alphabetic characters from around the world. (The very lowest Unicode 


spaces are compatible with the current ASCH standard.) The next block (4096 spaces) is for punctuation, mathematical 
operators, and various symbols. After that come 4096 spaces reserved for Chinese, Japanese, and Korean nonideographic 
alphabets and punctuation, and a large space for unified Han characters (see text for explanation). The user area is for users 
to implement as they see fit under private agreements, and the compatibility area is to help developers convert to Unicode. 
An asterisk indicates that, while space has been reserved, the actual characters are still to be defined. 


encoding standards. When you send an a, the receiver 
should get an a. 


Of course, no design 15 going to be perfect and meet all its 
goals. Says Whistler, "If we were designing a car, we would 
want it to be high performance and at the same time get great 
gas mileage; be stylish and yet practical; be rugged and reliable 
and yet inexpensive; be roomy and luxurious and yet easy to 
maneuver and park. These criteria may conflict—but that 
doesn't mean that automotive engineers must throw up their 
hands and say it is impossible to design a good саг.” 

These guidelines led to Unicode, a 16-bit code with room for 
65,536 characters. (Note one exception: To maintain compati- 
bility with ASCII, Unicode reserves spaces for the initial con- 
trol codes of the original ASCII standard, although these codes 
are not used in Unicode.) Unicode distinguishes between a 
character's code and its g/yph—what it actually looks like. А 
character's glyph may change somewhat, depending on the font 
you use, but the essential shape will always remain the same. 

Figure 2 shows how Unicode's codes are assigned. The first 
8192 spaces are allotted to standard alphabetic characters, with 
spare room for ancient characters that may be added later. (Get- 
ting Unicode released in a timely manner meant having to omit 
some scripts for the time being. "Hopefully, leaving out the 
Burmese script and Egyptian hieroglyphics for now is not go- 
ing to seriously inconvenience too many implementers—but 
gosh, we'd love to include those, too," says Whistler.) 

The next 4096 codes are for punctuation, mathematical oper- 
ators, technical symbols, shapes, patterns, and even dingbats 
(decorative characters that can represent religious symbols, 
smiling faces, chess pieces, and so on). These are followed by 
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4096 spaces reserved for Chinese, Japanese, and Korean alpha- 
bets (as opposed to logographic characters) and punctuation. 

The largest portion of the code space has been set aside for 
the unified Han characters—some 27,000 characters, as speci- 
fied by the Chinese National Standard GB 13000. There's also 
room for future expansion of other code sets, in case linguists 
decide that additional characters need to be added to preexist- 
ing scripts. Finally, Unicode includes 5632 spaces in a private 
user area, for users to implement as they see fit under private 
agreements, and 495 code points in a compatibility area de- 
signed to help developers convert to Unicode. 


À Tale of Two Standards 

The advent of Unicode means that there are now two proposed 
standards for multilingual character encoding, with some sig- 
nificant differences: ISO 10646 stores characters in 4 bytes (al- 
though compaction methods would let you use |, 2, or 3 bytes); 
Unicode characters are always 2 bytes (16 bits) long. Unicode 
eliminates duplicate Han characters; 10646 does not. ISO 
10646 leaves spaces for all control codes from previously estab- 
lished international code sets—some 28,672 spaces; Unicode 
reserves spaces only for the 65 control codes in ASCII. ISO 
10646 provides codes for accented letters; Unicode provides 
these codes, but it also assigns a code to each accent mark and 
creates compound letters by combining the accents with unac- 
cented letters. There are also differences in the way the two 
standards handle bidirectional text (i.e., writing that flows 
from right to left, such as Hebrew and Arabic). 

What do these differences boil down to? Ken Whistler says 
it's basically a disagreement on how to encode characters. "It's 
not enough to simply identify a character and give it a number. 

continued 


Introducing software 
testing the easy way! 


Why every developer needs Ghost — 


the exciting new tool for 


testing DOS software automatically! 


F YOU WANT TO 
GET the bugs out of 
your software and 
keep them out, Ghost 

is just what you're looking for! It’s a 

breakthrough product that finally 

makes it practical for developers and 
testers like you to do extensive, 
repetitive regression testing 
throughout the entire development 
cycle — all automatically! 

That's right. At last there's an 
easy way to end the testing 
nightmare that’s been driving 
you crazy. No matter what 
language you program in, 
Ghost can help you deliver 
high-quality, reliable 
software without the 
hassle. We guarantee it! 

Ghost makes exact recordings 
of your software test sequences and 
screen displays, so you can rerun 
them and compare the results auto- 
matically whenever needed. Ghost 
will: 

* Document program errors au- 
tomatically. 

* Make testing grow more complete 
over time. 

* Shorten the critical integration 
and testing phase of develop- 
ment. 

* Lessen the chance of that “last- 
minute fatal bug.” 

* Make regression testing for new 
releases a practical reality. 


ky 


Meet Ghost Jr. 


Ghost Jr. is a limited-capability ver- 


sion of Ghost that provides full 
keyboard and screen recording, but 
has no playback capability. This 
low-priced version makes it practical 
to give copies to 
everyone who tests 
your product — even 
end users. All the 
problems they en- 
counter will be docu- 
mented by Ghost 
scripts. Think of how 


| 


this will speed up your 
à ( debugging and testing 
Ур 


The price 


1 is right and you 


don't risk a thing! 

Ghost costs just $195 and comes 
with a 90-day money-back guar- 
antee. Ghost Jr. costs just $79 and 
steep quantity discounts are avail- 
able. Don't miss this chance to end 
the tedium of software testing. Pick 
up the phone and order right now! 


TO ORDER 
(800) 848-1248 
Fax: (802) 848-3502 


Richford, VT 05476 U.S.A. 
Please mention Offer 145. 


p жа пт из om 


or for more information, call toll-free: 
International: (802) 848-7731 


Vermont Creative Software, Pinnacle Meadows 


Ghost 
at a glance. 


Ghost provides you with a way of 
making exact recordings of your 
software test sequences and screen dis- 
plays in a machine readable form. 
e 

You can then re-execute any set of 
tests at high speed without the man- 
ual labor that's normally required. 


Ф 
You can interactively view all the dif- 
ferences found in the screen displays 
between the two runs, or have them 
printed our in a handy report. 


Ф 
Requires no program changes 
or special hardware! 


а, Uses only 16K of memory! )e 


MONEY-BACK 
GUARANTEE 


If you're dissatisfied with 
Ghost or Ghost Jr. for any 


reason, return them within 
90 days of purchase for a 
prompt, friendly, no-ques- 
tions-asked refund. 


Creators of Vermont Views | 
with Designer й 
0 

Vermont 0 

EI Creative 0 
Software n 

0 

I 

Copyright 1991 a 
Vermont Creative Software П 
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Ghost. бо goodat getting rid of the bugs, i it's scary. 


Circle 300 on Inquiry Card. 


Circle 174 on Inquiry Card (RESELLERS: 175). 
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ө Dlsgnose comm problems 
е Install new equipment 
Ф Determine baud raigs 
e Reduce development time 
е Woubieshoot fastar 
ә Н5-422 option available 

e SDLC, HDLC, X.25. BISYNC @ Parily & CAC check 

e 40 hours on Әу battery е ВК buffer with printer dump 
BitView shows you bidirectional data in ASCII, EBCDIC, ағ Hex for async and syne data 
ines at baud rates from 710 to 64 Kbaud. Now find your comm problems in minutes 
instead of hours! 


Call (212)662-6012 or Fax (212)678-6143 IMP: 
MEASUREMENT & CONTROL PRODUCTS, INC. 
415 Madison Avenue. 22 FI.. New York, МҮ1ПП17 


Build your own 1486 AT multiprocessor 


under UNIX. Introducing the APD Bipro: 
as easy as plugging a second chip ! 


Up to 1.9 times faster than single 1486 AT (standard benchmarks). Today's most reliable 
biprocessor architecture (2 x 1486 33 Mhz) running ATT UNIX SVR4.0. Simple structure: 
100% AT compatible. The CPU board includes 2 x i486 sockets and up to 64 MB. shared 
memory. Also start with one processor (no extra cost compared against standard i486 
AT motherboards) for later upgrading (just plug the second chip). AT standard size, 7 
slots (ISA bus), 10096 tested, professional reliability systems. Immediate delivery. 


Basic platforms:.....................From 1749 $ 
Complete system :...................From 4.749 $ 


Parallel O.S.: APDX* biprocessor version (derived & full compatible UNIX 
SVR4.0): 999 US $ 
Payment by. Visa / American Express 


Ap) C/ Castelló, 63. 28001. Madrid. Spain. 


Or fax to Peter Howarth. Fax n°: 34-1- 575 88 16. 
i SR. AT, UNIX, YGA aee tede marks of their respective companies APD Бірге sad APDX ме registered of APD S.A. 
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ASCII GOES GLOBAL 
See 


In the past, it may have been feasible to do this with small char- 
acter sets, but that's not feasible when what you're trying to do 
is develop a worldwide international coding standard that will 
work for ali scripts." 

Whistler notes that even ASCII, which is fairly stable and 
understood by everybody, has no coherent concept of a line- 
ending or paragraph-ending marker. That's why, when you 
send E-mail with carriage returns and linefeeds in it, different 
receivers may interpret those characters differently and the 
message сап get garbled. “Тһе other things are architectural 
issues that are big problems, bul they pale against the problem 
that the entire coding scheme is broken," says Whistler. 

Jerry Andersen, a senior programmer with IBM and chair- 
man of the U.S. committee helping to develop ISO 10646, ad- 
mits that “the emphasis on Unicode has been entirely on a code 
tor the future. The emphasis on 10646 was certainly a code for 
the future, but there has been also a consideration of migration 
and compatibility." 


International Implications 

What effect will a multibyte standard have on the computing 
industry? Supporters of both Unicode and ISO 10646 hope that 
such a standard will make it easier to sell systems international- 
ly. The typical workstation vendor sells approximately half its 
units overseas, according to Unicode board member Bud Trib- 
ble, vice president of software engineering Юг Next. Tribble 
says that Next sells an English version of its system, a European 
version that supports 14 languages, and a kanji version for Ја- 
pan. “This is really untenable for me as a software designer, 
and also probably for any user who wants to mix languages— 
which is becoming more and more important.” Tribble sees the 
day when companies will be able to develop an international 
system that can be shipped to Europe, the U.S., Japan, or Chi- 
na with no modifications other than to the content of the text. 

For developers of systems software, the adoption of a multi- 
byte coding standard could mean rewriting a fair bit of code. 
“Migration of old software to use Unicode is a potentially big 
cost, but that should only happen in circumstances where there 
is already a need to deal with multiple character sets,” says 
Whistler. He adds, “Unicode is basically a better character- 
encoding design, and that will make the cost of original soft- 
ware writing lower than trying to implement on a character set 
which does not have a good processing code design." Several 
members of the Unicode consortium have already announced 
that upcoming versions of their software (including system soft- 
ware from Microsoft and Apple) will implement Unicode, 
although none have announced specific dates. For users, a mul- 
tibyte standard will mean new versions of your favorite applica- 
tions—even if you don’t plan to use any non-English charac- 
ters—although the actual changes required to create those 
versions could be minimal. 

What about hardware? Don't larger character codes mean a 
need for more RAM and hard disk space? Yes, but not all that 
much more. According to Bud Tribble, only about 10 percent to 
20 percent of the RAM on a running system is used for charac- 
ter storage. “If уоп have an 8-megabyte system and you're using 
7 MB, going to Unicode is going to make you probably have a 
working set of 7.7 MB, and probably not cause you to go out 
and buy more memory," he says. True, a pure ASCII text file 
will double in size—but fewer and fewer files are pure text these 
days. "For a Word document with some graphics, you would 
expect a 20 percent to 25 percent increase in the file size," says 
Tribble. Besides, says Joe Becker, "storage space is getting 
cheaper and cheaper every year," and the benefits of a multi- 
lingual computing systern outweigh that expense. 
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Power Packed & Built To Last. 


STANDARD 150 $69 


Economical This UL approved, fully tested 


unit is one of the best generic 150s available. 
Ideal for basic systems. 


SILENCER 150 $119 


Ultra-Quiet Stop that irritating noise wirh 


the Silencer 150. Trs large, low speed, German 
fan keeps your system 5° to 15° cooler and 84% 
quieter. Virtually inaudible! Great in the 
executive suite or home office. 


TURBO-COOL 200 $169 


High Performance Put AT power and 200% 


more cooling under the hood of your PC/XT 
with our UL approved Turbo-Cool 200. Its 
patented twin fan, sloped-cover design keeps 
your system 30° to 45° cooler, preventing data 
errors and other heat-related problems. Perfect 
for hot rod PCs and Mini ATs! 


TURBO-COOL 275 $169 


Slim and Powerful Give your Slimline or 


Mini- Tower computer up to 100% more power 
and cooling with our low profile, direct 
replacement Turbo-Cooi 275. With a peak 
capacity of 350 watts, it will easily start even the 
largest hard drives and peripherals! 
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STANDARD 220 


$99 


Economical This UL approved, fully rested 
unit is one of the best generic 220s available. 
Ideal for basic systems. 


SILENCER 220 $139 


Ultra-Quiet Unrattle your nerves with the 


Silencer 220. Its high-efficiency, adjustable- 
speed fan offers 69% less noise with standard 
cooling, Quieter than most hard drives. Great 
in the executive suite or home office. 


TURBO-COOL 300 $189 


High Performance Upgrade your АТ/386 


with our powerful Turbo-Cool 300. This 
popular OEM unit features built-in line 
conditioning, UL/CSA/TUV approval, 2 year 
warranty, and a high-capacity, adjustable-speed 
fan that keeps your system 20° to 35° cooler for 
up to three times longer life. Great value! 


TURBO-COOL 450 $349 


Maximum Performance The choice of PC 


professionals, our Turbo-Cool 450 features 
built-in line conditioning, autoselect input, 
independent regulation, external DC voltage 
adjustment, triple-stage output filter, 3ücfm 
cooling fan, UL/CSA/TUV approval, 200,000 
Hr. MTBF and 2 year warranty! Ideal for 
high-end workstations and network file servers. 


CP160 $169 


Original Portable Upgrade Double your 
power with our direct replacement CP160. 
Allows 286, 386, and hard disk upgrades. 


CD270 $249 


Deskpro Upgrade The power user's power 
supply! Our direct replacement CD270 gives 
your 8086/286/386 Deskpro up to 70% more 
power and the reliability it deserves, Prevents 
nuisance rebooting. Advanced design includes 
autoselect 110V/220V. 2-year warranty. 
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"An excellant 5 | 
- PC Magazine, Nov 27, 1990 | 


Our UL approved InnerSource is the first 
АТ/386 power supply with a built-in UPS. 
Its auto-recharge battery provides up то 15 
minutes of reliable backup power for bath 
your PC and monitor. This integrated 
protection costs less than a buy 5 550УА 
external UPS, and it saves space, too. А 
Novell NetWare interface is available. $395 
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New 
24-Bit 
Color Video 
New, affordable video frame grabber Frame 
for IBM computers. ComputerEyes/AT 
includes everything you need 10 Grabber 
capture high-resolution 8- or 24-bit 
color (or 8-bit gray scale) images trom 
any standard composite or S-video For Under 
source in real time. 
УСА and Super-VGA compatible. Ай $ 600. 
popular file formats are supported. 
Call today for more information and 
tree demo disk. 
Other versions available for IBM PC 
and Macintosh from under $250. 
Digital Vision 


5400 


Digital Vision, inc. 
a St, Dedham, МА 02026 
о order call (600) 346-0090 
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"^ YT'S 11:35 p.m; 
SOMEONE TWO THOUSAND 
„ MILES AWAY JUST SAW 


YOUR AD...AND WANTS - 
MORE INFORMATION, NOW. 
HOW DO YOU 
SATISFY THIS POTENTIAL 
CUSTOMER? 


TRY THIS DEMO 


. Pick up the phone connected to your FAX machine and dial: 
USA: 708-924-7465 UK: (+44) 672 84242 


. Follow the simple voice instructions. using the phone 
keypad to respond 


Е х 


. You will be asked to press in the code number ог РахЕас!5` 
USA— Press: 8898129 UK— Press: 2017 


. Continue Io follow instructions being given over the phone 


. Once all steps are completed. you will be asked to press 
the “START” or “RECEIVE” button on your FAX 


. Within seconds. after pressing this button, you will be given 
information on this instantaneous literature delivery system 


USA: (708) 682-8898 


ASCII GOES GLOBAL 


What benefits? Well, for example, with a single international 
standard, you could send E-mail to Japan and know that it 
would arrive without being garbled. Even within the U.S., you 
could transfer a text file between a Macintosh and a PC compat- 
ible without having characters transmogrified in the process. 

One way or another, a multibyte encoding scheme appears 
inevitable. Ed Hart, an engineer in the Applied Physics Lab at 
Johns Hopkins University, represents Share in the committee 
developing ISO 10646. Says Hart, "By the mid- 1990s, a lot of 
products are going to have this stuff available." 


Bridges and Barriers 

The various national committees are now voting on ISO 10646. 
In April, the working group reporting to the U.S. committee 
recommended that the U.S. vote against 10646. That's not as 
negative as it may appear, though, according to chairman Jerry 
Andersen. “You are required to say, ‘Here are the technical 
changes which, if made, would change my vote to a positive." " 

Besides detailing these changes, the committee made other 
recommendations, including two possible ways to resolve many 
of the issues in a single move. The first involves adopting Uni- 
code as a subset of 10646. The second is an ECMA proposal to 
modify 10646 to resolve outstanding points of disagreement. 

Іп the long run, Andersen thinks the negative U.S. vote will 
be viewed as constructive, since it could help bring the two 
standards into line with each other. Unicode certainly seems to 
have sped up the process of developing a multilingual code. 
“The original efforts to fix 10646 were getting nowhere," says 
Whistler. "They're under much more pressure to fix tl now, 
precisely because it looks like Unicode is going to Пу." 

However, the barriers to adoption of a single multinational 
standard may be more economic, cultural, and political than 
technical. "There's a lot of conservative opinion in the world, a 
lot of nations which aren't at the cutting edge," says Becker. 
“They are saying, ‘I don't want to replace all my computers.’ 
From that point of view, they wish to play it safe." Whistler 
adds, "Some of the people involved in the standards process are 
looking to migrate to an international standard without having 
to change anything." 

Cultural issues can be even thornier. "Europe lives and dies 
by standards because of the language and cultural differences," 
notes Ed Hart. Cultural issues are particularly sensitive in the 
Far East; for example, the Japanese standards process is driven 
in part by the traditionally conservative Ministry of Culture. 

Both sides of the character debate agree that having two in- 
ternational standards for character encoding would be bad 
news. "I believe it will be very difficult for users if they have to 
work with two codes," says Ed Hart. That's something no one 
wants. "It's generally conceded by everybody involved that 
having one standard would be better than having two," says 
Whistler. “If we have to have two, it would be best to have them 
as much like each other as possible." m 


Kenneth M. Sheldon is BYTE's senior editor for features. He 
can be reached оп BIX as "ksheldon. " 


The Benjamin Group 
(public relations 

for Unicode) 

(408) 988-8933 

fax: (408) 988-0831 


Unicode, Inc. 

1965 Charleston Rd. 
Mountain View, CA 94043 
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FaxFacts is a product of 
Copia International, Inc. 


UK: (444) 672 84535 
USA FAX: (708) 665-9841 
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No PC should be without DOS 5.0. 
And no DOS 5.0 user should be without 
new PC Tools" 7.0. 

Only PC Tools 7.0 builds upon e 
data recovery actually in DOS 5.0. W 
know. We wrote it. 

It's so good Brad Silverberg, 
Microsoft's VP in charge of DOS 5.0 said, 
“We chose PC Tools because it's the best 
technology on the market.” 

And now PC Tools 7.0 gives you 
even more. Like data recovery on 
networks. Automatic utilization of DOS 
9.0's high memory to give your app- 
lications more room. Detection of over 
600 viruses. And remote جرت‎ ahd 
actually lets you work on your 


—PáÓÁ 
Only the DOS shell in 1 PC Tools 


gives you access to undelete, locate, and 


over 35 file viewers. And since it uses a 
look and feel licensed from Microsoft, 
you'll spend your time using our 
utilities instead of learning them. 

PC Tools 7.0 even includes real 
Windows applications for Backup and 
Undelete that are data and k ecom- 
patible with their DOS 5.0 counterparts. 

So call 1-800-445-4309 for the name 
of a PC Tools dealer near you. 

And upgrade your upgrade. 


Central Pomt Sc йшате,г 


Making Computing Safer, Simpler, Faster. 


Сента olet PC" Tools a trademark ol Central Dein бойне ае ames ol other producta mentioned herein are used or 


Identiicailon purposes only and may be trademarks and/or regist 


ered trademarks of their respective 
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Essential 


! Utilities for the PC Professional 


WATCOM С8.0 386 Prof. 


1155 
| | Zonech G++ 396 Dev. 629 
J| ASSEMBLY 
MS MASM 105 
Spontaneous Assembly 179 
Turbo Debugger & Tools 118 
BASIC & ADD-ONS 
BAS-C Commercial 829 
dE/LIB Professional 179 
Microsoft BASIC PDS 349 
MS QuickBASIC V4.5 69 
QuickPak Prof. V3.21 189 
C LANGUAGE COMPILERS 
C Video Course 275 
instant C 479 
Quick C 69 
Microsoft C 6.0 348 
Warcom C Professional 439 
CASE & PROTOTYPERS 
Demo 11 V3.0 239 
EasyCase Plus 279 
EasyFiow 199 
instant Replay Prot. 575 
Layout 239 
MetaDesign 329 
Pro ~w/Workbench 735 
ProtoF iniah 288 
Show Partner F/X 295 
COMMUNICATIONS 
ADD-ONS 
Blast PC Plus 245 
C Asynch Manager 3.0 159 
Essential COMM 249 
Greenleaf Comm Library 329 
HyperACCE SS/V 75 
Procomm Plus go 
QuickComm 129 
DBASE 
Alpha 4 


paz 
by Software Science, Inc. 
Write complete applications in 
Turbo Pascal (inci. 8.0) or 
QuickPascal with “dBase-like* 
syntax. Over 400 routines 
Including: creating/manag| 
dBASE files, menus, Dial 
programmable nested B 
5 powerful ways to locate data, 
Wordstar-like editor, printspooler, 
report and code generators, 600 
| page manual, full-featured Phone 
Book, and so much more, Library 
source code available separately. 
LIST: $99 РЕ Price: 
FasiF axis 1098-001 


CLARION Prof. Dev. V2.1 549 
D the dara language 345 
Magic PC 489 
Paradox V3.5 553 
R:BASE 3.1 595 
DBMS TOOLS & 
Artful Two 288 
BALER Spreadsheet Compiler 389 | 
CLEAR „ Юг dBASE 179 
CodeBase 4 279 
CodeBase++ 278 
Comet Mulliport 169 
Comm Tools for Clipper 268 
C Works 649 
dBASE Online 129 
dBX/dBpont w/source 895 
dGE 4.0 279 
dOUERY MU 179 
dSalvage Professional 195 
Essential B-tree 149 
Faircom c-tree Pius 528 
FLIPPER Graphics Library 279 
FUNCKky.LIB 239 
Genifer 289 
Met Lib 229 
Novell BTrieva 478 
Pro Clip 185 
R&R for dBASE & Comp. 229 
R&R Code Generator 129 
Scrimmage 138 
Ul2 Developers Release 449 
DEBUGGERS/ 
DISASSEMBLERS 
DASM 239 
Dis Doc Professional 229 
Митісоре for DOS 149 
Periscope/EM 259 
Periscope LOK 459 
Perlacope IV Varies 


THE PROGRAMMERS SHOP 
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WAROM С 8.0/386 Prof, 
by WATC 

EDI + 8.07388 Іа 100% 
ANSI C optimizing compiler/ 
runtime library for Intel's 80386 
architecture, generating 
applications for 32-bit protect 
mode. Features include: 
protected mode version ol the 
compiler; VIDEO full- -screen 


^ lH : $1295 
| FastFaxts 1044-005 


HiJaak Release 2.0 
by Inset Systems Inc. 
HiJaak 2.0 is а graphics 
conversion and capture utility thal | 
translates more than 36 
file formats. HiJaak prov 
batch conversion lity from 
the DOS command line or fram 
the user Interface. Supported 
formats include GEM, PICT I&II, 
CGM, HPGL, PIC, DXF, а, 
МАС, ТІҒ, and support for | 
than V5 group 9 fax devices. Á. АБК 
up provides capture function 
of text screens, graphics screens, 
and laser printer 
LIST: $199 
FastFaxts 1085-003 


PS Price: $149) 


by Hewlett Packard 


Graphical software environ- | 
ment which integrates PC ap- | 
omo. Allows users to 

ink and combine information 
such as text, numerical data, 
and graphics from multiple 
applications. Automatically 
record work across applica- 
tions and perform tasks at 
any time and date. 
Requires Microsoft Windows 
3.0 and 80286/386 
LIST: $195 
FastFaxts 3093-001 


PS Price: 5165 


J Act now for a $25 rebate 4 


| Buy HP NewWave between 5/1/91 and 8/30/91, then send this | 
coupon, original product registration card, and your sales 

| н іо НР Program Awards Center, Р.О. Вох 59058, 

| Minneapolis, MN 55459-0058. Must be postmarked by 9/6/91 ,9 


1-800-421-8006 


 OpenAda UNIX 
by Meridian Software 


NM с^ Validated (АСУС) 1,11) Ada 
EE" compiler. includes integrated com- 
J” — piler environment, program optimizer, 
make utility, source level debugger, library 
manager tools, and more. 
Supports AT&T System V UNIX. 


| For further Information call Meridian at 714-727-0700. 
To order call: 800-421-8006 


| LIST: $299 PS Price: $279 FastFaxts 1222-017 


REALIZER 

by Within Technologies 
REALIZER" is the Cumple 
Applicaton Develo 
кетте for W nie. 

LIZER™ combines a structured 
еле of BASIC extended 10 
access Windows object resources 
with естене Application 
Тосіѕ тм, such as charts, spread- 

sheets, forms, animation, and a 
com scheduler. The integrat- | 
ed deb , Visual form designer, 

| к. | support for DDE, DLLs, and serial 

| | LA | communications, and unlimited, 
| i ly-free run- -ime make 
| ' | i | REA LIZER™ the Windows 


LIST: $395 
FastF aris 5022-001 


by Soft Warehouse 
Derive, A Mathematical Assistant is а 


hand calculations. As easy to use as a 
pockal calculaior, Derive does symbolic 
& numerical equation solving, exact & 

3 жан arithmetic to ^ а ol 

ares us, lrigonometry, 
matrices. Contains a full range =] 

elementary functions and a number of 
statistical and financial lunctions. Derive 


WindowsMAKER™ 

Professional 

by Blue Sky Software™ 
The fastest way to create MS- 
Windows applications in С. 
Generates the Windows .EXE w/ 

complete source & production files 
(no royalties). Just Point & Click to 
define the Windows user interface. 
Lets you animate por do design ҮШ 
Instantly test look 
changes on the fly without Аш. on 
lo compile. Custom code is 
рете during code regenera- 
This is the power-user 

M of the best-seller 

WindowsMAKER with a lot of 

added 1.2 "اوي‎ 

LIST: $995 Price: $895 
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SoftProbe S6/TX 285 
Sourcer 486 w/BIOS pre-proc. 149 


Trapper 188 
DEVELOPMENTTOOLS 
АШК Ха 269 
ASMFLONW Prof. 179 
Buzzwords dANALYST Gold 198 
C-DOC 179 
Charge 85 
CLEAR: for C 179 
Codan 349 
INSIDE! 119 
install 219 
INSTALIT w/aource 239 
MKS Make 129 
MKS RCS 175 
PC-Lint 115 
PIInWLTO 439 
Poty Make 159 
PVCS Professional 439 
.RTLINK Plus 419 
Sourcerer's Apprentice Prof. 459 
The Documaentor 229 
TLIB 5.0 Version Control 125 
EDITORS 
BRIEF Call 
Cheetah 75 
ӨВге! 119 
Emacs 279 
Epsilon 175 
KEDIT 139 
Sage Professional Editor 249 
SPF/PC - V2.1 195 
Vedit + 159 


. Instant-C 


by Rational d Systems 
Productivity with 
insani Aa dg deve 


GFA BASIC 
by GFA Software 


Includes 500+ commands for 
writing BASIC applications under 
Windows. Supports clipboard, 
DDE, foreign DLL's, and dialog 
boxes. Contains standard 
d functions for porting to 


. Inciudes math library with 
algebraic, statistica and 
Lrignornetric functions. Supports 
aninga and arrays larger than 


| Available lor DOS. 


LIST: $395 
FaxtFaxts 5005-003 


PS Price: $349 


FORTRAN 
F771 FORTRAN 549 
Microsoft FORTRAN 3098 
RNFORTRAN 400 
Watcom FORTRAN 77 349 
GRAPHICS 
Easential Graphica v3.0 9 
GFX Graphics Library 139 
Graphic 419 
graphics-Menu 165 
GSS Graphics Dev't Toolkit — 699 
HALO 279 
MetaWINDOW/PLUS 369 
PCX Effects 95 
POX Programmer's Took! 228 
Victor w/source 279 
VID and DIG Graphics 249 
Z-Phigs Lite 169 
Z-Phigs Professional 768 
HARDWARE 
2C87-20 329 
80387-33 675 
Boca t024 VGA 218 
FasMaih 83087-18 359 
Logitech Mouse 100 
Model 200DL UPS 189 
Model 450AT UPS 329 
ST-251-1 339 
ST-4096-1 638 
OBJECT-ORIENTED/C++ 
Borland C++ 379 
Kies E^ 
Smalltak V 


1-800-421-8006 


dBXL 
by WordTech 


Ob jectGraphicsf for Turbo 


$ — =ъ 


Zinc interface Library 175 
C++ Science & Engineering 895 
OTHER PRODUCTS 
BiueMAX 149 
Carbon Plus 159 
Dan Brickiin's PageGarden 89 
Fast! B9 
Fastback Plus 159 
Flow Charting Ill 199 
Grasp 319 
HEADROOM 89 
HiJaak 149 
Laplink ІН 129 
Link & Locate ++ - ROM MSC 295 
Mace Utilities 280 
Math Advantage 475 
Norton Anti-Virus 119 
Norton Usilties 5.0 149 
pcANYWHERE IV 159 
PC Tools Deluxe 7.0 149 
PC-KWIK Power Pak 119 
Pre Cursor 89 
Remote2 139 
SpinRite И 89 
System Sieuth Pro 109 
Time$heet Prof 145 
Turbo EMS ê9 
PASCAL 
MetaWare Prof. Pascal 439 
Microsoft Pascal 199 
Quick Pascal 69 
Turbo ASYNCH PLUS 159 
Turbo Pascal 6.0 107 
Turbo Professional 109 
TEXT SCREEN ADD-ONS 
C Worthy w/Forms w/ARCH 379 
Greenleaf DataWindows 339 
HHFSCREEN XL Professional 289 
Lexical Resolution 199 
MEWEL Window System 279 
POWER SCREEN 129 
Vitamin C - source, menus 369 
VC Screen - painter 139 
Vermont Views Obl. + source 819 
UNIX/XENIX 
C++ for Unix 386 439 
Computer innovations C++ 475 
db FILE/RETRIEVE MU 569 
ESIX Systems 


^ superior alternative to dBASE, 
dBXL relational database 18 an 
easy to use Interpretive environ- 
ment adding exiended language 
(XL) features to the dBA 

. It Includes WordTech 


ESIX/V ила 1595 
Interactive Systems 

Architech Applic. Platform 729 

Architach Applic. Developer 1599 

Architech Wrksin Platform 1199 

Architech Wrkstn Developeri850 
LPI-FORTRAN 929 
Me+ for Unix 378 
М» + for Unix w source 579 
Microport V/4 Complete 1425 
Norton Utilides for Unix 269 
Santa Cruz Operations 


UNIX Operating System 559 
UNIX Development Sysrem ee 
МРЛх 


XENIX Operating Sys. 386 = 
XENIX Develop. Sys. 386 689 


WordTech Quicksilver 1295 
WINDOWS & OS/2 
ACTOR 225 
ACTOR Professional 449 
BRIEF for OS/2 Cail 
Case: PM (for C or C++) 1899 
Case: W Corporate Version 969 
C talk/Views 419 
C-Trieve/Windows 385 
dBFASTMWindows 395 
Graphics Server SDK 455 
Instant Windows 479 
KnowledgePro Windows 589 
MS Windows V3.0 119 
MS Windows DDK V3.0 385 
MS Windows SDK V3.0 365 
Multiscope OS/2 Debugger 349 
Multiscope Windows Debug. 315 
Objecy1 895 
ObjectVision by Borland 379 
OS/2 PM Toolkit 1.2 369 
ProtoGen 189 
ProtoView 875 
Smalltaliu/v РМ 435 
Tempo for Windows 1.1 89 
ToolBook 349 
Windows Maker 715 


Windows Maker Professional 895 


Pascal 
by Whitewater Gro ир қ 
ObjectGraphics ls a high-level, 
object-oriented graphics Ii 
that extends the capabilites of the |: 
ObjectWindows™ class library. ft | 
provides a complete بی‎ | 
oriented ѕоіибоп to қана 
Кенен ипдег 

ndows Юг Разса! and r | 
developers. 
LIST: $195 | 
Introductory Offer: $99.99 | 
| Source Code: $29.99 
FastF axts 800-033 


GET ONLINE WITH 


THE PROGRAMMER’S SHOP Electronic Catalog 


Browse through The Programmer's Shop Catalog right from Your PC | 
product eee бИ of software programs 


ен leading publishers. Whether book) applications 
re 
ains. белі elitr uel, ТА Қайғы 


soltware, 
ammers Shop Весігопіс 


in the Electronic Mail Section, now with no online 
usage costs. Type GO PS. 


The Byte Information Exchange. To access, call their host 
E HA ter in La. no CDU -9767 or via Tymnet. 


227-2983 (in NH and outside 
| Bix |& futher call 603/924. 7881 ). 


ie sign on, dial 1-800-365-4635, when connected 
RN once or twice, at PASSWORD, pe and | 

Va RETUHN. For more Information, 800-544-4005 or 
LIA -3393. | 


After Dark for Windows | 
by Berkeley Systems | 
Save screen with over 35 
displays - Aquatic realm, Flying 
Toasters, Logo, Messages, | 
Puzzle, Randomizer, 
Multimodule, ог create custom 
screen saving art. Also 
features password protection 
and sound | 
LIST: $199 PS Price: $189 | 
FastFaxts 3659-001 | 


Sourcerer's Apprentice- 

Version Control for the Professional 

by Solution Systems 
From the company that brings 
BRIEF: version control with Magie 
keystroke accessibility from 
BRIEF. Sourcerers Apprentice 
tracks all changes, who made 
them, when, and why. Easily 
recreate or combine previous 
versions of code. Experiment 
freely. Sourcerers Apprentice can | 
always DM back. Teams 
take note: Sourcerer's Apprentice 
prevents simultaneous updates to 


the same files. 
LIST: 499 PS Price: $459 | 
FastFaxts 732-137 | 
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KnowledgePro Windows ГЕ | evword ilia П 
by Knowledge Garden Inc. | | gical Solutions 


Use KnowledgePro to build fast, 1 
М ы вктрќсйу is completely 
complete, royaiy-Iree Windows E On the surface й offers an har 


ions іл record lime. Get atarted 
user interface." With Commander 11 not 
quickly with interactive design looks. Use only will you find а state of the ал full 


leature menu, but also the abdity lo: 


| | * reorganize the display ol your menu 
лі ی :اس‎ a vary n " | یا‎ a шша бсан 
Access oxpert-aystems mation/documentation windows —— | 
CE Uses ODE e update parts of a menu even sher an 


individual user has added functions of 
their own 

* utilize 2K of memory 

Being responsible lor a network or other 
groupe, can you afford noi to Lry thes 


ST: $549 PS Ргісо: $489 
Раш a 1419-223 


Run Your 386" System | 
, | | 
اس 2ء‎ эшш | Paradox 
386MAX (for 386-based machines) | by Borland International 
and BlueMAX (For 386-based | 


PS/2s) give your system | | Awarded PC Magazine's 
اا ال ف ب‎ | 1^ "Editor's Choice" for LAN 
Windows™ 3.0 support. Exclusive | database management 
technologies include FlexFrame, to | systems and "Best in its 
load more programs into high DOS | а Class" by InfoWorld (among 
VIC элтр AME TUA тйл. | oly other awards), Paradox is 

| та > к / the best choice for ай your 


resident а /; 
e e a МА ЕЕ 


LIST PS FatFaxs vad a needs and now SQL 
EE 255МАХ $130 $109 123-004 | | i connectivity. 
__ВШеМАХ 9155 $139 123-010 J | | É With its powerful Query-By- 
— Example ОВЕ), OU can 


- ask com 
lipper 5.0 questions Mif your data 
by Nantucket Corp. without the need for 
Cilppers open ко — lends programming. Just indicate with a checkmark the examples of 


data you want and get an immediate answer. Create multi-table 
forms and reports to solve your business data entry problems. 
Cross tabs help you pinpoint trends and relationships within the 
data. And fully integrated presentation graphics are just a 
keystroke away. 


lication deve t. Its 
MADE is evelopment i with 
user-defined functions and now 
user-defined commands. You can | 


extend the lang with routines 
ipper Hoe 


written In "pU If, or integrate 
Feb ideis rer languages like m PAL, the Paradox Application Language is a powerful, full- 


featured development language for programmers to develop 
mission-critical custom applications. It is part of a complete 
application development and [den ы? environment. Other 
components include the Data Entry kit for creating 


Ма а ым lar 
avallab plea without defit defining | 


overlays. Clippers compiler 
سا‎ Й stand-alone, executable 
les for cost-free, unrestricted 


distribution. sophisticated data entry programs and the Personal Pr 
zu ic 1139-003 PS Price: $550 mer to generate applications without requiring programm ng. 
ae Paradox is rated #1 in its network capabilities and allows users 
to read, write, and modify data simultaneously. Automatic 
Whati is FastFaxts? record and file locking ensure data integrity in a multiuser 


environment. 


Paradox 3.5 is "SOL-ready^ to be used with Paradox SQL Link 
to access data on mini or mainframe computers. To the 
Paradox user, the access is transparent - no need for leaming 
SQL! (SQL Link sold separately.) 


Whatever your database needs, Paradox Is the database you 
need for immediate power. 

LIST: $795 PS Price: $550 
FastFaxts 777-104 


Access literature on any of our 
products via FAX machine. FREE! 


Call 617-740-0025 from 
any fax phone! 


Follow the voice computer's instructions and 
enter your product's code number. Then await 
your instant print out of product literature. 
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Now your soft fonts will 
be ready and waiting for you... 


А yawn.... A long, heavy sigh. Once 
again you're ready to print but your soft fonts 
aren't. Because somewhere in the realm 
between your computer and LaserJet* printer 
they're slowly downloading. бо you wait. 


At Pacific Data Products we know that 
there's only one way to get soft fonts that are 
easy to use and don't require downloading — 
by storing them in a special type of printer 
cartridge. That's why we've created the 
FontBank Cartridge" for the HP LaserJet 
family of printers. 

The FontBank Cartridge contains a brand 
new kind of memory where you can store your 
favorite soft fonts. It’s different from your 
printer's memory because what you store in it 
doesn't disappear when the printer is turned 
off. You can even remove the cartridge from 
one printer and put it in another without 
losing fonts. So once you've downloaded your 
soft fonts with our simple installation pro- 
gram, you'll never need to download again. 
And you'll know exactly which fonts are 
residing at your printer. No more guessing. 
No more surprises. Even after the cartridge 
has been programmed it's easy to add or 
delete fonts as often as you wish. 

The FontBank Cartridge requires no extra 
printer memory and is compatible with 
virtually all bitmapped soft fonts. If you own a 
LaserJet Ш, ШІ, or ШР printer you can use 
PCL5 scalable fonts. And, we've included 
printer drivers for today's most popular 
software applications. 

If you'd like your soft fonts ready and 
waiting for you, call your nearest dealer 
FontBank or contact Pacific Data Products at 

oí: 9125 Rehco Road, San Diego, 
EE СА 92121 (619) 597-4631 


@ (| FAX (619) 552-0889. 
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The Right Graphics 


Tool for the Job 


To paint, to draw—perchance to publish? What’s the difference between all those graphics 
programs, and which should you be using for your projects? 


С. Armour Van Horn 


uppose you have to do a drawing, or create a floor 
plan, or design something on your computer. What 
software do you use? Often, you use whatever you 
happen to have handy—whatever program you're fa- 
miliar with that will get the job done. But is it the best tool 
for the job? 

The range of traditional tools for creating illustrations, 
plans, or publications (e.g., pens, brushes, and rulers) has 
always been great. The advent of computer graphics tools 
has complicated matters, however, and software advertising 
that makes each product look as if it’s capable of doing all 
things for all people hasn’t made life easier. No single tool 
will produce all projects well; it doesn’t matter how won- 
derful your hammer is—you need to cut boards 
as well as pound nails into them. 

There are several categories of tools available 
for creating graphics elements. Each is analo- 
gous to a group of traditional tools, and each has 
added features that were once done only in the 
darkroom or at the print shop. 


Rasters and Vectors 
All software products that produce graphics ele- 
ments can be divided into those that work with 
raster images or bit maps (i.e., arrays of dots 
that have color assigned to each of them) and 
those that edit or create vectors (i.e., lines). 
Raster devices are like a TV screen—every 
dot is represented by a value in a map of the 
screen. Paint programs, scanners, and screen- 
capture utilities all produce raster files. А vec- 
tor, on the other hand, is a mathematical con- 
cept defined by a starting point (expressed as a 
coordinate set), a direction, and a length. When 
you draw lines with a pen, you are essentially 
using vectors; and this is true of drawing pro- 
grams, CAD programs, and digitizing pads. On 
a raster device, two side-by-side points on a 
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diagonal line are actually mapped one full row away; on a 
vector device, they are mapped side by side. 

A program may use all rasters, all vectors, or a combina- 
tion of the two. Artwork that you scan into your system 
Starts as a raster image and usually ends with raster devices. 
Most laser printers, including PostScript and Printer Com- 
mand Language printers and their clones, accept vector in- 
formation, although it all becomes raster information at the 
page or imaging drum. Illustration software can include bit 
maps when printing to such devices. CAD systems that drive 
plotters or numerical-control machine tools start and end 
with vectors. 

Raster images exist only at one resolution. If the original 
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image is at 72 dots per inch, it will always have that resolution, 
even if you display it at another resolution. Resizing a bit map 
can result in interference patterns (called moire) between the 
dots in the original and the available dots at the new scale. This 
happens if the reduction of the image is not an integer propor- 
tion (say, one-half or one-quarter) of the original size. 

Vector files, on the other hand, are displayed at the resolu- 
tion of the display device: 72 dpi on-screen, 300 dpi on a laser 
printer used for proofing, and 1270 dpi or 2540 dpi on an 
imageseiter. A vector image will always be as well defined as 
the capabilities of the display or output device. 

While raster images may be easier to produce in some cir- 
cumstances, their commercial use is limited to situations in 
which you know the final resolution or when you are editing at a 
much higher resolution. 


Painting with Bits 

Paint applications work with bit-mapped graph- 
ics and can manipulate individual bits or small 
ranges of bits. These programs (е.р., Mac- 
Paint) were the first graphics programs avail- 
able for microcomputers and were fairly crude 
(although they've improved over the years). 
The output resolution and scalability are generally limited to 
the resolution of the original image. 

Such software is analogous to oil and acrylic paints, pastels 
and charcoals, and air brushing; in fact, tools such as these are 
part of the toolbox in paint software. These applications sug- 
gest themselves first to any design that would have been ren- 
dered in one of these traditional tools (and the files produced 
are certainly less fragile than pastel sketches). Although illus- 
tration software would be a better choice for designing a logo 
for reproduction, because of scaling difficulties, a paint pro- 
gram would be the quicker way to experiment with a new com- 
pany logo. 

Text handling in paint programs tends to be primitive, but it 
is still more flexible and easier to use than the way text was 
traditionally added to drawings—either by photographic meth- 
ods in the darkroom after the artist was through or by rubbing 


down transfer lettering. 
BUIE ACTION SUMMARY 


If you're going to add a 
lot of text to a piece, it's 
probably best to trans- 

For many one-shot illustra- 

tion projects, a simple paint 

program will suffice. Drawing 


fer the graphics to a 
page-layout program. 
Unlike à rendering 
made by a traditional 
paint tool, which was 


programs are helpful for re- usually continuous tone 
_ and could be repro- 
peated tasks or those that re duced only after photo- 


use elements. If you are de- 
signing something that you 
plan to build, you owe it to 
yourself to consider a CAD 
package. Desktop publishing 
and presentation packages 
are invaluable if you do those 
sorts of tasks often. 
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graphic processes re- 
duced it to a halftone, a 
bit-mapped element al- 
ready consists of spots 
on a grid. Scaling it to 
match output require- 
ments can be a prob- 
lem, though, and each 
program imposes its 
own limitations. 
Beyond the high end 
of paint programs lies 
image-editing software 
(e.g., Silicon Beach's 


Digital Darkroom, Adobe Photoshop, and Letraset's ColorStu- 
dio). These were developed specifically to manipulate the 
images produced by scanners and to operate at relatively high 
resolution. The main limitation to their use is that output files 
are huge and you need the fastest processors to get reasonable 
performance. 

Before computers came along, very few people could do 
photo retouching. It was handwork requiring a great deal of 
skill. But image-editing software lets you remove offending ob- 
jects from scanned photographs or combine elements from two 
different photographs. 

You “lasso” a section with an imperfection and fil] that area 
with smooth color or blend the contents of the area to reduce the 
impact of the flaw. Travel brochures, for instance, have always 
had power lines retouched out of photographs—a practice that 
will probably become more common as more computers are 
equipped with this software and users gain experience. This 
capability allows fascinating creative possibilities but has 
raised some spirited ethical discussion in the newspaper and 
magazine worlds. Image editing isn't ever going to be a "killer 
app" like spreadsheets or word processing, but it will sell a lot 
of disk drives and other mass-storage devices. 

Because of the high resolution of these files, you need to 
choose halftone resolution and angles that do not result in moire 
patterns. You may need to do significant experimentation, 
though, to get the best results. 


Drawing a Line 
' Drawing programs (e.g., MacDraw) work with 
vector graphics but can import bit maps for 
tracing (explained below) or as a component to 
be placed in the graphic. Drawing files are 
i small and relatively simple, and work is scal- 
— EE —3 able, with resolution limited only by the output 
device you select. 

Most drawing programs on the Mac or under Windows sup- 
port PostScript output directly and as Encapsulated PostScript 
(EPS) files, which you can place in layout programs. The Mac- 
intosh programs provide excellent handling of unmodified text 
through fonts installed in the system. The latest versions of 
these—Adobe Illustrator and Aldus FreeHand—even let you 
convert fonts to editable outlines. This is handy if, for example, 
you want to import just a few letters and edit them to create a 
company logo. 

Windows drawing applications (e.g., Corel Systems’ Corel- 
Draw, Computer Support’s Arts & Letters Graphics Editor, 
and Micrografx's Designer) include font outlines, but you 
should treat them as individual graphics elernents rather than as 
type. The result is great flexibility in modifying type shapes, 
although adding a significant amount of text to an illustration 
can slow you down when it comes to redrawing the screen and 
printing the image. 

Drawing software works with single drawings; you can use 
them as single-page layout programs in some cases. You can 
usually create a page larger than the printer and let the software 
break the large image into tiles that each fit one page. Software 
that supports this shows the page breaks on-screen when deal- 
ing with drawings larger than a single page. Unfortunately, the 
actual page sizes are not easily controlled by the artist. 

File formats used by drawing programs can be frustrating. 
You can transfer EPS files between platforms, but you can't 
edit them—unless and until something called “Editable Post- 
Script" (a proposal made by Adobe's John Warnock) becomes 
available. Windows programs can pass vector information as 
Windows metafiles through the Clipboard or as actual files. On 
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Tips for Professional Publications 


f you're in the business of produc- 
ing professional publications, here 
are some criteria to keep in mind 
when choosing graphics tools. 


Input Format 

If you are going to start a project from 
scratch, input format is really not an 
issue. But if you have large amounts of 
graphics or text already prepared, their 
format can and should influence your 
software choices. 

For example, if you have good illus- 
trations available as reflective art (as 
opposed to slides or film, which must 
be backlit) and! the text is in WordPer- 
fect, your most likely path is to scan the 
illustrations, touch up scanning arti- 
facts (and possibly add some text) in an 
image editor, and import the bit maps 
and text into a desktop publishing pack- 
age such as Aldus's PageMaker. 


Output Needs 

Your final output needs may dictate the 
tool you choose. Illustration software 
doesn't normally support oversize elec- 
trostatic plotters, CAD software doesn't 
commonly output to slide cameras, and 
paint programs never operate milling 
machines. On the other hand, CAD and 
illustration software can drive vinyl 


sign cutters, which are really specially 
adapted pen plotters. 


Modularity 
If you're going to reuse images, you 
should produce them in a format com- 
patible with Ше greatest number of pos- 
sible destinations. This makes it easier 
to use the images for other purposes and 
makes slower hardware more useful. 
For example, if you create a graphic 
with illustration software using Encap- 
sulated PostScript and place it in a pre- 
sentation package, it will be available 
for you ta use in other programs. That 
won't necessarily be true if you create it 
in the presentation program. 


Step and Repeat 

One of the classic printer's tasks is to 
take a single image and reproduce it on a 
sheet several times: Business cards, 
bumper stickers, and concert tickets are 
all printed in this way. 

Either bit-map or vector software leis 
you select and move an object or compo- 
nent, but the vector options let you enter 
the movement numerically. When this 
is done in concert with a duplicate or 
clone command, step and repeat ceases 
to be an expensive outside process and 
becomes an easy option in illustration or 


CAD software. You can also do it in 
page-layout software by placing multi- 
ple copies of a graphic or text block. 


Mass Storage 

Computer graphics tools have changed 
the ease of storing and recycling indi- 
vidual graphics elements. If you have 
ever priced a 25-drawer, 25- by 37-inch 
storage unit (Foster Manufacturing lists 
one at $1715), you won't whimper about 
the cost of a 600-megabyte hard disk 
drive. If you've ever needed to reprint a 
brochure, only to find that the screened 
stat of the customer standing in front of 
his building is dirty (or stolen for some 
other job)—and the photographer is re- 
tired and the customer is in London and 
the deadline is tomorrow—the ability to 
resend that file to an imagesetter or ех- 
port a copy of the scanned and cropped 
photograph is priceless. 

Similarly, cataloging and archiving 
engineering drawings is more easily ac- 
complished with disk files than with 
fragile vellum. And multiple revisions 
do not result in increasingly tattered 
originals, while the operating system 
keeps track of revision dates for those 
who might forget. Don’t be chintzy with 
hard disk storage if you're going to be 
storing a lot of images. 


the Macintosh, the PICT format serves the same purpose. 
Adobe Illustrator is the closest thing to a cross-platform stan- 
dard, because it is available on the Macintosh and PC compat- 
ibles, and because several other packages read or output files in 
Illustrator format. 

What if you want to incorporate a scanned image of an object 
(say, a logo) into a drawing program and then manipulate it— 
change it in some way. You need a tracing tool. Tracing soft- 
ware detects the edges of images in a bit map and generates 
either Bezier or polygonal curves, which you can then edit 
using illustration software. This is essentially the way design- 
ers used to copy logos from a business card to a brochure, for 
example; they blew the image up as far as it would go, dropped 
a sheet of tracing paper over it, and started tracing. 

The human eye, though, has a much better ability to dis- 
criminate the edges of an image than does the average computer 
tracing tool. Every variation in a line that the scanner sees pro- 
duces Bezier control points. Low-contrast images cause the 
tracing program to find additional shapes that your eye won't 
even see. Several times, I have scanned an image for tracing 
and subsequently removed over 95 percent of the points gener- 
ated by the tracing software. Although the ability to trace a bit 
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map is very helpful in the course of developing an image, you 
generally won't be able to use such images directly. 

What's the upper limit on what you can do with a drawing 
program? Suppose you're remodeling your home. For sketch- 
ing room designs and deciding about furniture placement, ìl- 
lustration software is a natural extension of the proverbial nap- 
kin and back-of-envelope drawings. To produce final drawings 
for a contractor, though, you need a CAD program. Carpenters 
and building inspectors need that "real world" base. 


Designing in the Real World 
— Like illustration software, CAD software 
works with vector information, but the coordi- 
nates are based on physical entities in the real 
world (e.g., inches and feet), rather than purely 
on graphics entities in the hypothetical world of 
--4 a drawing. Unlike the options mentioned earli- 
er, CAD software is designed to let you extract the vector infor- 
mation to nongraphics equipment—such as drills, mills, and 
routers—for computer-assisted manufacturing. 
Text handling in CAD programs is traditionally dismal, al- 
though this is changing, due, partly, to the influence of the 
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ond use underlines, 
italics or bold type for 
emphasis. 
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powerful, Windows- 


compatible program, 


Once you try it, you'll understand 
why. Charismas extensive word and 
data charting functions, 
real drawing capabilities 
and total user control 
make it the most complete 
graphics solution for 
business. Unfortunately, 


sume people have trouble 


resisting the temptation to use every ` 


Charisma feature on every 
presentation. Thats understandable. 
When you have 
access to 16.8 mg 
million colors, 
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editable fonts, 
thirteen drawing 
tools, a library of 
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into a bullet, its easy to get a little 
too enthusiastic. 

lts just as easy 10 get overly 
excited about the way Charisma lets 
you assemble entire presentations 
without switching between word 
processing, graphics and spreadsheet 
programs. Plus you see the results of 
your creativity immediately, since 
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Add visuol interest and keep audience attention focused with freeform 
idustrations or custom edited сір art. One graphic per chari works besi. 


screens. And with more than 30 
import and export filters for graphic 
formats—including Harvard 
Graphics—Charisma gives you more 
power and control than ever before. 
But you shouldn't expect any less 
from a program designed specifically 
to take full advantage of the Windows 
environment. Now, even without 
overdoing it, you can output the most 


provocative business graphics you've 


As you lay out word charis, use a template that provides 
maximum readability. Add spark 1o presentations by turning any 
grophi element, even your company logo, into a bullet. 
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on-screen graphics 
presentation utility 
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transition effects. 

Its strong graphic content 
prompted InfoWorlds Michael J. 

Miller to say, “Charisma offers the 

greatest flexibility in creating and 
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We think you'll agree. 

Call 1-800-733-3729, ext. 5050 


(3710 in Canada) for your free 


working model of Charisma*. 
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ITEMS DISCUSSED 


Adobe Illustrator Arts & Letters Graphics 
ЭЙЕ... 2. sene SIS -ЕЙИОР,1............. $695 
Adobe Photoshop Computer Support Corp. 
ДОТ... eo ree Е 5 15926 Midway Rd. 
Adobe Systems, Inc. Dallas, TX 75244 
1585 Charleston Rd. (214) 661-8960 
P.O. Box 7900 fax: (214) 661-5429 
Mountain View, СА 94039 Circle 1137 on Inquiry Card. 
(800) 833-6687 
Circle 1135 on Inquiry Card. Charisma 2.0.......... $495 
Designer 3.1 ...........?695 
Aldus FreeHand 3.0..$595 Micrografx, Inc 
PageMaker for 1303 Arapaho 
Macintosh 4.01...,....8795 Richardson, TX 75081 
PageMaker for PC (800) 733-3729 
ТКТ Т $795 (214) 234-1769 
Aldus Corp. fax: (214) 234-2410 
411 First Ave. S Circle 1138 on Inquiry Card. 
Seattle, WA 98104 
(206) 622-5500 ColorStudio 1.11...... $995 
fax: (206) 343-4240 Letraset Graphic Design 
Circle 1136 on Inquiry Card. Software 
40 Eisenhower Dr. 
Paramus, NJ 07653 
(800) 343-8973 
(201) 845-6100 
Circle 1139 on Inquiry Card. 


Macintosh. Another factor influencing text handling is the 
growing use of vinyl sign-cutting plotters. These are modified 
pen plotters, in which a cutting tool is used in place of a drawing 
pen and pressure-sensitive vinyl is used in place of paper. The 
plotter cuts letter shapes and symbols in the vinyl. You peel the 
background away and apply the resulting image to form a sign. 

These specialized plotters can be as expensive as laser 
printers ($1500 to $15,000) but can be useful in certain set- 
tings. Signs that are produced in large volumes are normally 
screen printed using art that is blown up from an illustration—a 
process that involves the expense of photographic film and 
screen preparation. Bul if you often need signs in small quanti- 
ties, the combination of CAD software and a sign cutter could 
save you money. 

CAD software also offers the best and most natural environ- 
ment for digitizing tablets. If you are using a tablet to perform 
tasks such as copying objects from blueprints or transferring 
rough drawings into the computer, CAD software reads exact 
coordinates, whereas paint software just maps from the sides of 
the image. (Interestingly, Time Arts' Oasis, a Macintosh paint 
program, works with digitizing tablets to let you vary the ex- 
pression of your input—such as the width of a line—depending 
on how hard you press on the tablet.) 

CAD software supports the widest range of output devices, 
and most CAD software (including PC software, programs on 
most Unix systems, and even CATIA— which runs on IBM 
mainframes) supports one of two file standards: DXF and 
IGES. Outside of CAD, only word processing software can 
transfer files across such a wide range of platforms. 

The range of applications for which CAD is used is so great 
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CorelDraw 2.0......... $695 Oasis 1.0................ $795 
Corel Systems Corp. Time Arts, Inc. 
1600 Carling Ave. 1425 Corporate Center 
Ottowa, Ontario, Canada Pkwy. 
KIZ 8R7 Santa Rosa, CA 95407 
(613) 728-8200 (707) 576-7722 
fax: (613) 761-9176 fax: (707) 576-7731 
Circle 1140 on Inquiry Card. Circle 1143 on inquiry Card. 
Digital Darkroom PerForm Pro........... $495 
2:04. caca: Ce $395 Delrina Technology, Inc. 
Silicon Beach Software, 1945 Leslie St. 
Inc. Don Mills, Toronto, 
9770 Carroll Center Rd., Ontario, Canada 
Suite J M3B 2M3 
San Diego, CA 92126 (800) 268-6082 
(206) 628-2320 fax: (408) 356-9570 
Circle 1141 on Inquiry Card. Circle 1144 on Inquiry Card. 
Model 502 Classic PowerPoint for 
25-drawer slim-line Macintosh 2.01 ........ $395 
cabinet ...,............ $1715 PowerPoint for 
Foster Manufacturing Windows 2.0 ........... $495 
414 North 13th St. Microsoft Corp. 
Philadelphia, PA 19108 ! Microsoft Way 
(800) 523-4855 Redmond, WA 98052 
Circle 1142 on Inquiry Cord. (800) 426-0400 

(206) 882-8080 

fax: (206) 883-8101 

Circle 1145 on Inquiry Card. 


that, in addition to the general-purpose programs, a host of ex- 
tensions were written either as stand-alone applications or as 
additional modules that work within the most popular CAD 
packages. For example, third-party offerings written in Auto- 
Lisp to extend AutoCAD's range constitute a small industry. 
These include design applications for steam systems, Post- 
Script driver extensions, and ship building. 


Now — 

If you need to do a single, simple chart or 
graph, a paint program will probably suffice. 
For larger, more frequent, or more complex 
presentations, though, you're better off with a 
presentation package. 

Presentation programs combine limited 
еш. won processing, and outlining utilities with strong 
connections to slide-recorder output. Such software is typically 
organized as a speech-writing tool with graphics support; each 
slide is represented as an element in an outline and as a full- 
screen image. 

Generally, presentation packages let you create charts based 
on the numerical data contained in a worksheet, which looks 
like a stripped-down spreadsheet. You can import data from a 
fully featured spreadsheet; or, using spreadsheets that contain 
graphing tools (e.g., Lotus 1-2-3 or Microsoft Excel), you can 
import a finished graph as an image. Micrograf x's Charisma 
and Microsoft's PowerPoint are packages that can accept the 
underlying data or the complete graphics formatting from Ex- 
cel charts. Whether or not you can import graphics or text from 
other software depends on the individual program; output to 


Dennis Ritchie, legendary 
developer of the UNIX Operating 
System, puts it very simply: "The 
reason the original UNIX operating 
system was so small and elegant was 
because we did things that we really 
wanted to do."* 

Although conventional UNIX has 
grown (literally) beyond Ritchie's 
original vision, many people still look 
to this classic OS to do what they 
want to do. 

But not if they want realtime 
performance. UNIX has unequalled 
power as a development tool, but you 
can forget about running realtime apps 
on conventional UNIX systems. They're 
simply too big and too slow. 

Until now. 

Presenting QNX 4.0. The UNIX 
system that's responsive enough for 
realtime apps, small enough for PC 
platforms, flexible enough for transpar- 
ent networking, and modular enough 


for the most demanding configurations. 


POSIX Means Portable 

UNIX systems come in more 
flavors than ice cream. Which is why 
IEEE's POSIX standard is now such an 
important safeguard of portability. 


"If only we could use UNIX’ for 


our realtime applications...” 


At Quantum, we’re committed 
to the POSIX standard, and we've 
rewritten QNX to give developers a 
standard OS interface they can 
depend on. Аз a result, QNX is now 
a true UNIX operating system—but 
not a conventional one. 


Performance At Run Time, 
Design Time, All The Time 

Only QNX combines the perfor- 
тапсе of a dedicated reaitime 
executive with the time-saving 
benefits of a rich UNIX development 
environment—including a host of 
utilities, an award-winning C compiler, 
and an optional OPEN LOOK™ GUI 
package. 

QNX is Distributed 

The QNX operating system lets 
you extend the limits of any one 
microprocessor. Whether you're 


What UNIX was meant to 


running a network of four or 400 
machines, QNX makes it all feel like a 
single computer. 

Interprocess communication is 
network-wide, so every process car 
transparently access every resource— 
programs, files, devices, even CPUs— 
anywhere on the network. And you 
can set up your network using any mix 
of intel-based PCs. 

Responsive Tech Support 

Only QNX's support hotline can 
put you in direct contact with the 
Technical Development team itself. 
And you'll have access to our 24-hour 
online conferencing and update 
system, where the response time to 
your questions is almost like real time. 

“tf Only..." 

Wherever computers do serious 
work for serious people, the UNIX 
operating system has made possible a 

lot of the "things we wanted to do." 
But people who want realtime 
solutions have been waiting a 
long time to share in the benefits. 

The wait is over. 


be. 


For more information, please phone (813) 591-0931. 


Quantum Software Systems Ltd. в 175 Terrence Matthews Crescent » Kanata, Ontarlo, Canada = K2M 1W8 


“Wha m the Fea Dennis Ritchie?” UNTXWORLD, Januaey 7907, р. 46. 


ONX is a registered trademark and OMX Windows ін а trademark o! Quantum Software Systems Lid. UNIX ia n registered trademark and OPEN LOOK is a trademark of ATAT 
lied is a regimiereci Uacernark ol Intel Corporation. © 1991 Quantum Software Systema Lid. 


Circle 235 on Inquiry Card (RESELLERS: 236). 


Circle 80 on ini 


CONTROL UP TO 96 PC 
FILE SERVERS WITH 1 KEYBOARD 
AND MONITOR USING... 


COMMANDER 
by cybex 


* Mouse support available 


e TTL (MDA, CGA, EGA) 
up to BOO feet away 


* VGA up to 400 feet 


* Esch unit accommodates 
from 2 to В PCs 


s Up to 12 units can 
be cascaded 


* Mounting kit svailable 
for 19" rack installation 
Dealer Program Available 
Cybex Corporation 


2800-H Bob Wallace Ave. е Huntsville, AL 35805 
[205] 534-0011 » FAX |206) 534-0010 


PC DESIGN GUIDE TO 


CHIP SETS 


Save weeks of research! Personal Computer Design 
Guide describes over 80 chip sets from more than 40 
manufacturers, including the newest chips that integrate 
the processor. Chips for desk-tops, lap-tops, 
workstations, and servers are included. Use the tables 
for comparisons and the data sheets for details. You even 
get the phone numbers to call. We also offer updates, and 
the first one is included in the purchase price! Personal 
Computer Design Guide is only $139. Semi-annual 


updates $49 each. 
FREE We'll include a free copy of the pocket- 
sized XT-AT Handbook by Choisser 
and Foster when you order this publication if you 
tell us where you saw this ad. OF course, this $9.95 
value is also available by itself. Or buy five or more 
[ог only $5.00 each. 
=m 800-462-1042 


619-271-9526 


Annabooks 
12145 Alta Carmel Ct., Suite 250 
San Diego, CA 92128 


FAX 619-592-0061 
Money-back guarantee 
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other packages is generally not supported except through Clip- 
board functions such as those provided by the Macintosh and 
Windows—and they tend to limit the size of what you can cut 
and paste. 

Unique to presentation software is the slide-sorter view, in 
which many reduced slides (sometimes called thumbnails) ap- 
pear on the screen. You can drag each to another position with a 
mouse, which lets you rearrange a presentation depending on 
your audience. When you rearrange the charts, the software 
automatically rearranges the outline. This would be very diffi- 
cult—if not impossible—to do with paint or illustration soft- 
ware. 


Making Pages 

Paint and illustration programs may be fine for 
simple posters, announcements, and so forth. 
But when you start combining images and text, 
dealing with multiple columns, or having more 
than a single page, it's time to move up to page- 

- 22 layout or desktop publishing software. 

Desktop publishing software combines limited drawing and 
word processing tools with powerful typographic capabilities. 
Most programs support a wide range of file formats for import- 
ing graphics and text—with or without formatting codes that 
you may have added during editing. Exporting files is not as 
great a concern, and you can usually save your edited text to a 
separate file for other purposes. Page-layout software is gener- 
ally output to a laser printer for rough or "proof" copy and to a 
high-resolution imagesetter for final copy. 

Although the most common use of such programs is probably 
for creating brochures and newsletters, the combination of their 
file handling facility and text handling precision makes them a 
natural choice for posters and high-quantity signs, Aldus's 
PageMaker and its competitors were, after all, designed specif- 
ically to support the printing process. 

Creating forms is a special kind of desktop publishing. For a 
one-shot project, you could use an illustration package, but a 
desktop publishing program would be more versatile. For fre- 
quent use, you may prefer a dedicated package such as Delrina 
Technology's PerForm Pro, which has design capabilities, 
links to dBase format, and includes other advanced features. 


Making Your Choice 

For any craftsperson, a toolbox is a very personal! thing. Your 
style, your work, your finances, and your ambitions will all 
affect what goes in your toolbox. Like a carpenter with a ham- 
mer, saw, and ruler, you make investments in different tools 
and commit yourself to keeping those tools and your skills 
sharp. Before, the range of graphics projects you could "build" 
had few limitations; now, with computer options, your choices 
are even greater. Choosing among the options requires an un- 
derstanding of what each tool can accomplish, how each one 
operates, and the requirements of the job at hand. If you are 
involved in publishing professional-looking documents, con- 
straints such as input and output format will necessarily affect 
your choices. (See the text box "Tips for Professional Publica- 
tions" on page 126.) 

Take some time to make sure you're using the right graphics 
tool for the project you're doing. Forcing projects into the 
wrong mold or redoing projects because they no longer meet 
today's need are hideous wastes of time. Your time is worth 
more than the cost of buying the appropriate tool. Ш 


G. Armour Van Horn is a writer and graphics consultant. He 
сап be reached on BIX as "vanhorn. " 
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. If there ever-was'a CAD 

` program out.to prove ' 

‘ that'AutoCAD, CADKEY, 
VersaCAD, and other 
$3000 programs.are-. 
overpriced, 
it's DesighCAD' * 


(MicroCAD News review) . 
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1991 
Readers' Choice 


Awards 


BYTE's readers select the cream of the crop of hardware and software 
for PC-compatible, Macintosh, and Unix systems 


YTE's readers are among the most 
knowledgeable in the computer field. 
That's why, in addition to our annual 
awards—chosen by our editors and pre- 
sented each January— we also ask you, our read- 
ers, what products you consider to be the best for 
daily business use. 

Here are the winners. This year, we added sev- 
eral new categories to our list, including Hard- 
ware Product of the Year and Software Product of 
the Year. The winning products range from new 
releases to tried-and-true standbys— including 
severa] products that won a readers' choice award 


READERS' CHOICE 


AWARD | 


last year. If you're planning to make a purchase 
from one of the categories listed, it makes sense to 
check out the product chosen by our readers as the 
most useful one of its class. 

You'll find a complete list of the winning prod- 
ucts, prices, and company addresses on page 134. 
Note that, because of the speed with which tech- 
nology overtakes us, several of the products rec- 
ommended by our readers have been superseded 
by newer versions. In those cases, we list the 
price for the most recent version. 

The envelopes, please. 


READERS' 

CHOICE 

HARDWARE 

HARDWARE 

PRODUCT OF 

THE YEAR 

HP Laser Jet III 

DESKTOP COMPUTER NETWORK SERVER 

Northgate Elegance 486/33 Compaq Systempro 486/33 

MASS-STORAGE DEVICE PORTABLE/NOTEBOOK 

lomega Bernoulli COMPUTER 

Transportable Toshiba T1200XE 

MODEM PRINTER 

Hayes V.42 Smartmodem HP LaserJet П 

MONITOR VIDEO BOARD 

NEC MultiSync 4D Western Digital Paradise VGA 
1024-256 

NETWORK ADAPTER 

Eagle NE 32 


READERS’ 
CHOICE 
SOFTWARE 
SOFTWARE 
PRODUCT OF 
THE YEAR 
Microsoft 
Windows 3.0 
CAD/DOS DATABASE MANAGER?! 
Autodesk AutoCAD 11 MACINTOSH 
CAD/MACINTOSH Claris FileMaker Pro 1.0 
Claris CAD 2.0 
DESKTOP PUBLISHER/DOS 
CONTACT MANAGER! Aldus PageMaker for 
PERSONAL INFORMATION Windows 3.01 
MANAGER DESKTOP PUBLISHER: 
Lotus Agenda 2.0 MACINTOSH 
Aldus PageMaker 4.0 for 
DATABASE CLIENT SERVER Macintosh 
Novell Net Ware SQL DESKTOP PUBLISHER/UNIX 
Frame Technology 


DATABASE MANAGER/DOS 
Borland Paradox 3.5 


FrameMaker 3.0 
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1991 READERS’ CHOICE AWARDS 
EET" 


E-MAIL/WORKGROUP 
WordPerfect Office 3.01 


GRAPHICS/DOS 

Corel Systems CorelDraw 2.0 
GRAPHICS/MACINTOSH 
Adobe IlHlusirator 3.0 


NETWORK OPERATING 
SYSTEM/DOS 

Novell NetWare 386 3.1 
NETWORK OPERATING 
SYSTEM/MACINTOSH 


NETWORK UTILITY 
Novell LANalyzer 


OPERATING SYSTEM/ 
ENVIRONMENT 


Microsoft Windows 3.0 


OPTICAL CHARACTER 
RECOGNITION 


OCR Systems ReadRight 2.01 


PROGRAMMING LANGUAGE! 
PROGRAM DEVELOPER/DOS 
Borland Turbo C + + 1.0 


PROGRAMMING LANGUAGE! 
PROGRAM DEVELOPER! 
MACINTOSH 

Claris HyperCard 2.0 


PROGRAMMING TOOLS 
Borland Turbo Debugger and 
Tools 2.0 


PROJECT MANAGER 
Microsoft Project for 
Windows 1.0 


Novell Net Ware 1.2 


FOR MORE 


INFORMATION 


Note: Versions and prices listed are the lastest available at press time. 


Adobe Systeme, Inc. 
Hiustrator 3.0, $595 

1585 Charleston Rd. 
Mountain View, CA 9404 1 
(800) 344-8335 

(415) 961-4400 

fax: (415) 961-3769 


Circle 1105 on Inquiry Card. 


Aldus Corp. 


PageMaker for Windows 3.01, 


$795 


PageMaker 4.0 for Macintosh, 
$795 


411 First Ave. S 
Seattle, WA 98104 
(206) 622-5500 

fax: (206) 343-4259 


Circle 1106 on Inquiry Card. 


Autodesk, inc. 
AutoCAD 11, $3500 
2320 Marinship Way 
Sausalito, CA 94965 
(415) 332-2344 

fax: (415) 331-8093 


Circle 1107 on Inquiry Card. 
Borland International, inc. 


Paradox 3.5, $795 
Quartro Pro 2.0, $495 
Turbo C++ 1.0, $100-495 


Turbo Debugger and Tools 2.0, 


$149 

1700 Green Hills Rd. 
Scotis Valley, CA 95067 
(408) 438-8400 

fax: (408) 438-0389 


Circle 1108 on Inquiry Card. 


| 

ғыс. 

РС Tools Deluxe 6.0, $149 
15220 Northwest Greenbrier 
Pkwy., Suite 200 
Beaverton, OR 97006 

(800) 445-2110 

fax: (503) 690-8083 


Circle 1109 on Inquiry Card. 
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Claris Corp. 

CAD 2.0, $899 

FileMaker Pro 1.0, $299 
НурегСаға 2.0, $199 

5201 Patrick Henry Dr. 

Santa Clara, CA 95052 

(408) 727-8227 

Circle 1110 on Inquiry Card. 


Compaq Computer Corp. 
Systempro 486/33, 
$16,999-$27,999 

P.O. Box 692000 

Houston, TX 77269 

(800) 231-0900 

Circle 1111 on Inquiry Card. 


Corel Systems Corp. 
CorelDraw 2.0, $695 
1600 Carling Ave. 
Ottawa, Ontario, 
Canada K1Z8R7 

(613) 728-8200 


Circle 1112 on Inquiry Card. 


Eagte Technology 

(n business unit of 
Anthem Electronics, Inc.) 
NE 32, $1295 

1160 Ridder Park Dr. 

San Jose, CA 95131 

(408) 453-1200 

Circle 1113 on inquiry Card. 


Frame Technology Corp. 
FrameMaker 3.0, 5995-52500 
(depending on license гуре) 
1010 Rincon Cir. 

San Jose, CA 95131 

(408) 433-3311 

Circle 1114 on Inquiry Card. 


Hayes Microcomputer 
Products, Inc. 

V.42 Smartmodem, 
$599-$1199 

P.O. Box 105203 

Atlanta, GÀ 30348 

(404) 441-1617 

Circle 1115 on Inquiry Cord. 


Hewlett-Packard Co. 
LaserJet HI, $2395 

19310 Pruneridge Ave. 
Cupertino, CA 95014 

(800) 752-0900 

Circle 1116 on Inquiry Card. 


lomega Corp. 

Bernoulli Transportable, $1259 
1821 West 4000 South 

Rov, UT 84067 

(801) 778-1000 

Circle 1117 on Inquiry Cord. 


Lotus Corp. 
Agenda 2.0, $395 

55 Cambridge Pkwy. 
Cambridge, MA 02139 

(617) 577-8500 

Circle 1118 on Inquiry Card. 


Microsoft Corp. 

Windows 3.0, $149 

Project for Windows 1,0, $595 
І Microsoft Way 

Redmond, WA 98052 

(800) 426-9400 

Circle 1119 on Inquiry Cord. 


NEC Technologies 
MultiSync 4D, $1499 

1255 Michael Dr. 

Wood Dale, IL 60191 

(800) 366-3632 

Circle 1120 on Inquiry Card. 


Northgate Computer 
Systems, Inc. 

Elegance 486/33, $5700 

7075 Flying Cloud Dr. 

Eden Prairie, MN 55344 

(800) 548-1993 

Circle 1121 on Inquiry Card. 


Novell, Inc. 

LANalvzer, $495-32595 
NetWare 1.2, $895-85495 
NetWare 386 3.1, $3495-$12,495 
NetWare SQL, 5595-51495 

122 East 1700 South 

Provo, UT 84601 

(801) 429-7782 

Circle 1122 on Inquiry Card. 


SPREADSHEET 
Borland Quattro Pro 2.0 


UTILITY (Tia) 

Central Point PC Tools 
Deluxe 6.0 

Symantec Norton Utilities 5.0 


WORD PROCESSOR/DOS 
WordPerfect 5.1 

WORD FROCESSOR! 
MACINTOSH 
WordPerfect 2.0 for 
Macintosh B 


OCR Systema, Inc. 
ReadRighr 2.01, $495 

1800 Byberry Rd., 

Suite 1405 

Huntingdon Valley, PA 19006 
(215) 938-7460 

Circle 1123 on Inquiry Card. 


Sun Microsystems, Inc. 
Sparcstation 2, $14,995 
(19-inch monochrome)- 
$17,995 (16-inch color) 

2550 Garcia Ave. 

Mountain View, CA 94043 
(415) 960-1300 

Circle 1124 on Inquiry Card. 


Symantec Corp. 

Norton Utilities 5.0, $179 
10201 Torre Ave. 

Cupertino, CA 95014 

(408) 253-9600 

Circla 1125 on Inquiry Card. 


Toshiba America 
Information Systems, Inc. 
ТІ200ХЕ, $3199 (with 20-MB 
hard disk drive) 

9740 [rvine Blvd. 

Irvine, CA 92718 

(714) 583-3000 

Circle 1126 on Inquiry Card. 


Western Digital 

Paradise VGA 1024-256, $369 
8105 Irvine Center Dr. 

Irvine, CA 92718 

(714) 932-5000 

Circle 1127 on Inquiry Card. 


WordPerfect Corp. 
WordPerfect 5.1, $495 
WordPerfect 2.0 for Macintosh, 
$495 

WordPerfect Office 3.01, $149 
1555 North Technology Way 
Orem, UT 84057 

(801) 225-5000 

Circle 1128 on Inquiry Cord. 
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| Rainbow Technologies 
| Protects Software Better. 


Kor More Developers 
943 S» And For More Good Reasons. 


For the most solutions, best support and 
worldwide availability in PC, MAC and LAN 
software protection, theres no reason to 


look further than Rainbow Technologies. 


Rainbow Technologies features: 


e DOS, OS/2, Windows, UNIX, ХЕМІХ and 
MAC compatibility 

* Protection for SPX/IPX and NetBios 
networked software 


no as o 1-900-552-8569 


suit your application 
* The most drivers/interfaces for quick 
implementation 
* Proprietary ASIC designs for confidentiality today to plug Rainbow Technologies into 
* Proven reliability more than 1.5 million 
keys installed your software plans. Evaluation packages 


* Transparent operation for the end user 


Protect your revenues. Call toll free 


are available. 


Rainbow Technologies provides: 


* World class technical assistance 

* Custom application engineering 

* Toll free Hot Line support 

* Delivery in 5 days or less 

* [n stock availability in 15 countries 
* Clear and comprehensive 


documentation RAINBOW TECHNOLOGIES 
` The broadest warranty coverage 9292 Jeronimo Road, Irvine. CA 92718 
available TEL: (714) 454-2100» (800) 852-8569 


FAX: (714) 454-8557 * Apple Link: D3058 
Rainbow Technologies. Lig.. Shirley Lodge 

470 London Rd., Slough. Berkshire 51.3 ЗҮ, U.K 

TEL: 0753441512 * FAX: 0753-43610 


Copyright 0199: Rainbow Technologies, Inc. All 
product names аге trademarks of the respective 
holders. 


Rainbow Technologies stack is traded оп NASDAQ-RNBO 


Circle 250 on laquiry Card (RESELLERS: 251). 


I THOUGHT THIS WAS 


FINDS OUT-OF-BOUNDS MEMORY ACCESSES 
AUTOMATICALLY 


Your program may have 10,000 to a million lines of code. 


It may occasionally hang mysteriously or f may appear 
to run flawlessly every time. But under DOS, how can 
you ever be sure that your program 15 not corrupting 
memory It does not own? The only way to be 100% sure 
is to BOUNDS-CHECK before you ship. 


To use BOUNDS-CHECKER you build your program with 
debugging information (we support most compllers 
including Microsoft, Borland & JP}. Then you just Туре 
«BC file-name». BOUNDS-CHECKER sets up the 
3867" /i486 for protection and lets your program fly. If 
your program accesses memory It does not own or 
overwrites its own code, BOUNDS-CHECKER pops up 
displaying the offending SOURCE-LINE or instruction. 


Programming under DOS Is a gamble, so why not stack 
the odds In your favor--CALL TODAY, 


(603) 888-2386 


Call by 4:00 PM EST TODAY ond ask us 
to EXPRESS you an Into packet. In most ма 


cases you wii receive It by 10:30 АМ 
tomorow. (USA only) 


All Nu-Mega products require a 386, 3865X or 486. 
MS-DOS and are trademarks of Microsott 
Corp. 386 k a registered) hademcrk of Intel Com. 
Nu-Mega. BOUNDS-CHECKER, SoftHCE ond СМУ 
are trodemaric of Nu-Mega Technologies, Inc. 


QUALITY SOFTWARE-NOW MY SYSTEMS 
pp 


Pr 


каше 1 BOUNDS-CHECKE 


TECHNOLOGIES INC 


Р.О. Box 7780 е Nashua, NH « 03060-7780 U.S.A. 
(603) 888-2386 • Fax (603) 888-2465 


cm >. 


ES АМА, 


Don't leave 
. vour customers 


‘HANGING. . . 


Fa [ 


ша 


Wi INNER 


PC | MAGAZINE 


JANUARY 15, 1991 
OTHER FINE NU-MEGA PRODUCTS. . 
The ultimate systems зањ, 


Debug: Features: 
sinterrupt routines 7; eBreak out of a hung 
eDevice drivers : program 
eT&SRs Soft «АСУ “Рес! time Break-Points 
«РОМ5 Et eBack-Trace history 
eApplications eWorks with ofher 
eOverlays debuggers , > a 


seamlessly integrated with BOUNDS-CHECKER  — 

So you can easily go back and forth between r: 
BOUNDS-CHECKIng and debugging: FII 

a combination many programming a v T 
professionals can't live without. "2 anm 


If you are debugging an application, Soft-ICE is | | B | 


Distinctie 


BOUNDS-CHECKER ............. $22 

ease „ae le 
Special Offer 

Save 510 


Buy BC & 5-ICE 


30 Day 
Money Back Guarantee 


Circle 211 on Inquiry Card. 


National Software Testing Laboratories Supplement: 


nly Epson cc 


printing thi 


Adobe and PosiScripl arc reyistered. trademarks of Adobe Systems, loc. Apple Talk and Машо ate regnicred (mdemarks of Apple Computer, Inc. HP and Laserjet зге reguiered trademarks of Hewien-Parkard, lnc 


1ld take laser 
far, this fast. 


All it took was a lite RISC. 

Introducing the Epson® EPL-7500 laser printer. 
One of the first true Adobe® PostScript” laser printers 
designed around a lightning-fast RISC processor. 


$ 


The result is significantly 


faster output. 

lt is also significantly 
better. 

Thanks to true Adobe 
PostScript — not a clone — 
the EPL-7500 is able to pro- 
duce razor-sharp text in 35 
scalable fonts, plus equally 
impeccable graphics. Blacks 
are blacker and lines are 
finer, courtesy of the printer's 
unique MicroArt Printing technology. 

The EPL-7500 handles paper as well as и handles 
text and graphics. A 250-sheet tray comes standard, 
a second is optional. Also standard are serial, parallel 
and AppleTalk*interfaces, allowing the printer to 


work smoothly in both PC and Macintosh* environ- 


POSTSCRIPT 


ments. For even greater versatility, HP® LaserJet* 
Series П emulation is included. 

Of course, not everyone needs a PostScript 
printer. That's why the Epson laser line also includes 
the new EPL-7000. Like the 
EPL-7500, it offers brilliant 


MicroArt Printing. superior 


paper handling and HP com- 


The new Epson EPL-7500 laser delivers brilliant 
PostScript output at blazing RISC processing speeds. 
The new EPL-7000 provides serious business 
performance at a very personal price. 


patibility. Plus a host of other 
serious business features, all 
loaded into an extremely 
affordable package. More- 
over, the EPL-7000 even 
allows upgradability to the 
EPL-7500's true PostScript 
and RISC processing. 

With the EPL-7500 and EPL-7000, the engi- 
neers of Epson have succeeded in raising the stan- 
dards for laser printing. Without raising the price. 

In fact, a demonstration will quickly and clearly 
show you why these are the most innovative printers 


in their class. By far. 


Engineered For The Way You Work: [EPSON 


1991 Epam Aera, in. $0770 Madrona Avc., Torrance. CA 90509. BU9-IUT.ICFBON (800-230-3726). 11 Canaria, сай 416-683-095 


His Favorite Word Is No. But 


CA-Cricket Presents Can Help 


You Expand His Vocabulary 


ж à 


It's not just your idea — it's your big 
chance. So make the most of it with the 
world's most persuasive desktop 
= presentation software: 
БОС CA-CRICKET* 
АУШЫ PRESENTS. 
Totally integrated, 
fast and easy, CA- 
CRICKET PRESENTS 
helps you design pro- 
fessional, powerful 
presentations in minutes. 

Start by organizing your thoughts 
and ideas into a clear, compelling 
argument with the built-in outliner. 
Next choose convenient, predesigned 
templates and frames or build your 
own. With 
PRESENTS 
advanced text, 
drawing and 
graphing capa- 
bilities you can 
turn even the 
most mundane information into an 
exciting, impactful presentation. 

PRESENTS (which runs under 
Microsoft Windows and on the 
Macintosh) also has an innovative 
S I | Electronic Light Table that 
enables you to quickly 
———2 edit, re-sequence, and 

polish your presentation 

Urge. to perfection. When you're 
Architecture For done, generate color slides, 
The 90s protects transparencies, handouts, 
and enhances the : 

value qf every СА and speaker 5 i 

software solution. notes witha 
click of the mouse. 

And then you're ready 
to load the projector and fire fa 
away. That's all it takes lO MICROSOFT 
create stunning presenta- мы ы 
tions that will impress anybody. 

Even the boss. 

For the location of your nearest 
dealer call 1-800-531-5236. 


UTER 


Software superior m design. 


e 1990 C uter Associates International. Inc., 
TI Stewart Avenue, Garden ciry, NY 1530-4787 


Circle 67 on Inquiry Card. 


NSTL Review Supplement: 


Advanced Desktop Publishing Programs 


A though they are maturing, desktop publishing applica- 
tions—even those at the high end of the price and perfor- 
mance spectrum—vary widely in the selection of features 
they provide. Of the six programs discussed here, none 
comes close to offering a complete set of tools for all 
publishing and production needs. 

Before purchasing, you must consider carefully what 
capabilities you need in a desktop publisher, because 
trying to achieve a particular effect without the proper tools 
can be frustrating at best. You also must decide if you 
should use the desktop publisher with other programs (in 
which case compatibility becomes an issue) or if you want 
a package that can handle everything—from word process- 
ing to graphics creation and formatting. Flexibility and print 
quality remain the most critical considerations in choosing 
among desktop publishers. 

NSTL limited its evaluation to dedicated desktop pub- 
lishing programs capable of creating document files of at 
least 99 pages. The list of packages includes Aldus's 
PageMaker for Windows 4.0, Logitech's Finesse 3.1, Spin- 
naker Software's PFS: First Publisher 3.0, Timeworks's 
Publish It 1.21, and Ventura Software's Ventura Publisher 
DOS/GEM 3.0 and Ventura Publisher for Windows 3.0. Not 
reviewed are Power Up Software's Express Publisher, 


which can handle a maximum of 32 pages and therefore | 
could not perform NSTL's long-document tests, and IBM's | 


Interleaf Publisher, which is better suited to workgroup 
publishing. Quark's QuarkXpress for Windows was not 
available in time for testing. (For information on these and 
other suppliers of advanced desktop publishing programs 
not reviewed here, see the list on page 157.) 


About NSTL 


National Software Testing Laborato- 
ries (NSTL) is an independent organi- 
zation that tests personal computer 
and LAN hardware and software. It 
provides unbiased performance, com- 
patibility, comparison, and usability 
testing for personal computer users and vendors. Founded 
in 1983, NSTL pioneered this use of objective, real-world- 
based, and comparative methodologies to gain its position 
asthe leading independent testing and evaluation facility in 
the microcomputer industry. 

NSTL publishes test results in Software Digest Ratings 
Нероп, Software Digest Macintosh Ratings Report, PC 
Digest Ratings Report, and LAN Reporter Ratings Report. 
The publications carry no advertising. 

NSTL's Commercial Testing Division offers test ser- 
vices on a confidential, contract basis to vendors. 

Additional information on NSTL's Commercial Test 
Division is available from NSTL, Plymouth Corporate Cen- 
ter, Plymouth Meeting, PA 19462, (215) 941-9600. 


This page contains proprietary test results. Reproduction or quotations, in 
whote or in part, is prohibiled without written permission of NSTL, Inc. 


Hatings Analysis 
and Procedures 


To rank this group of advanced desktop publishing 
programs, NSTL evaluated each package in five areas: 
performance, quality of printed documents, versatility, 
ease of learning, and ease of use. Ratings focus on a 
program's overall suitability for creating newsletters with 
intricate designs and graphic elements (program-gener- 
ated ones as well as imported ones) and book-length 
documents that stress readability and cross-referencing 
over formatting and design. Performance benchmarks 
measure each package's speed at executing routine 
publishing operations. Quality tests examine both on- 
screen representation of documents and print quality. 
Versatility ratings evaluate the programs in five important 
categories: the range and effectiveness of options affect- 
ing page size, document length, and file size; page 
layout; text handling; graphics handling; and input/output 
capabilities. Ease of learning and usability tests assess 


| each program's interface, as well as the completeness of 


its manual and its usefulness for designing and produc- 
ing documents. 

To ensure consistency when evaluating programs on 
performance and quality, NSTL conducted these tests 
on a Compaq Deskpro 386s equipped with 4 megabytes 
of RAM, a 40-MB hard disk drive, an NEC Multisync 2A 
color monitor, a Microsoft Mouse, Compaq DOS 3.31G, 
and—where applicable—Microsoft Windows 3.0 with 
HIMEM.SYS апа SMARTDRV.SYS installed. The sys- 
tem was connected to a Hewlett-Packard LaserJet 111 
with 3 MB of printer memory and an HP PostScript 
Cartridge. 

The test program and its attendant test files were 
installed in a subdirectory in partition D of the system's 
hard disk. Program defaults were changed only to en- 
hance performance. The CONFIG.SYS file contains the 
statements FILES = 25 and BUFFERS - 25, unless a 
products manufacturer recommended otherwise. For 
Windows, the CONFIG.SYS file's settings were FILES = 
30 and BUFFERS = 10, as recommended in the Win- 
dows manual. Printer setups were configured as speci- 
fied in the applications' installation instructions and used 
the PostScript header file resident in the printer. Each 
program downloaded its header file before testing be- 
gan. 

Performance tests were run from a minimal display. 
All rules, grids, tools, and other display options were 
hidden to the greatest extent possible. Graphics were 
hidden unless the test called for a graphics display. For 
specific tasks, the programs were tested with the same 
page area displayed in the same view. Only the files 
necessary totesting were installed; no clip art or template 
files were copied during installation. 
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| PageMaker for Windows 4.0 
Aldus Corp. 

| 411 First Ave. S 

| Seattle, WA 98104 
(206) 622-5500 


Ventura Publisher DOS/GEM 3.0 
Ventura Software, Inc. 

15175 Innovation Dr. 

San Diego, CA 92128 

(619) 673-0172 


Ventura Publisher for Windows 3.0 
Ventura Software, Inc. 

15175 Innovation Dr. 

San Diego, CA 92128 

(619) 673-0172 


Publish Il 1.21 
Timeworks, Inc. 
444 Lake Cook Rd. 
Deerfield, IL 60015 
(709) 948-9206 


Finesse 3.1 
Logitech, Inc. 
6505 Kaiser Dr. 
Fremont, CA 94555 
(415) 795-8500 


PFS: Firsi Publisher 3.0 
Spinnaker Software Corp. 
201 Broadway 


(617) 494-1200 


Overall Usability 


e 


Ease of Use 


$795, with 

Adobe Type 
Manager; 
$636. for 

License Pak 


$795, with 
Bitstream 
fonts; $395, 
single-node 
network 
version, 
$995, three- 
node net- 
work pack 


$795, with 
Bitstream 
fonts; $395, 
single-node 
network 
version: 
$995, three- 
node net- 
work pack 


recommended 


640 КВ; 4 MB 
with EMS 4.0 
recommended 


2 MB; 3 MB 
recommended 


512 KB with 
ССА: 640 KB 
recommended 


DOS 3.x 
or higher 


640 KB 1.5 MB |DOS 2.x or 


512 KB; 640 KB 


recommended 


higher; DOS 
3.1 or 
higher for 
Bitstream 
fonts 


DOS 3.x or 
higher (will 
not operate 
under DOS 


RATINGS KEY (Опа scale of 0 to 10) 
Overall Evaluation +s» 9.0 or higher *** 8.0- 8.9 “. 70-79 ** 6.0-6.9 + 5.0-5.9 
All Other Ratings + 7.0- 10.0 • 5.0-6.9 e Under 5.0 


286, | 90-day telephone 


| support, Aldus 
magazine, forum on 
CompuServe, Imaging 
Center Service Bureau 
program, on-site 
technical seminars, 
nationwide trainirig 
network, discounted or 
free upgrade program 


Telephone support; 
60-day telephone 
support for upgrades; 
900 telephone lina; 
forum onCompuServe; 
extended support 
program for individuals 
and businesses; 
discounted upgrade 
program; Ventura 
Professional magazine 


Telephone support; 
60-day telephone 
support tor upgrades; 
900 telephone line: 
forum on CompuServe; 
extended support 
program for individuals 
and businesses; 
discounted upgrade 
program; Ventura 
Professional magazine 


Toll-free telephone 
support; 24-hour 900 
line; mail/fax support; 
forum on CompuServe; 
free or discounted 
upgrade program 


Toll-free telephone 
Support: newsletter; 
bulletin board; 
discounted upgrade 
program 


‚| Telephone support: 
discounted upgrade 
program 


Strengths and Limitations 


Strengihs: Quality of printouts; separate integrated word processing environment; ability 10 search or 
replace on text formatting attributes; inclusion of spell checker and Adobe Type Manager; tracking and 
kerning capabilities; image control and color support; file-linking features: ability to import and export a 
wide range of file type; good network support because files are compatible across operating environ- 
ments; ability to do background or queued printing; table editor, maximum page size of 11 inches by 17 
inches;tiling option that prints oversize documents in sections 


Limitations: Inability to use numeric vatues ta precisely size and place page elements; lack of an 
automatic file backup feature 


Strengths: Quality of printouts: ease of use; inclusion of character- and paragraph-lavel formatting tags; 
inclusion of Bitstream fonts; ability to use up to six text/graphics frames as repeating elements; ability to 
adit repeating frames from any page; document and long-document formatting controls; large hyphen- 
ation dictionary; ability to handle drop or inset cap; ability to typeset equations; good network support 
because files are compatible across oparating environments; table editor; maximum page siza of 27 
inches by 27 inches; tiling option that prints oversize documents in sections 


Limitations: Learning difficulty; lack of an undo and a screen-capture feature; inability to gtobally or 
conditionaily perform search-and-replace procedures 


Strengths: Quality of printouts; ease of use; inclusion of character- and paragraph-level formatting tags; 
inclusion of Bitstream fonts; ability to use up to six text/graphics frames as repeating elements; ability to 


| edit repeating frames from any page; document and long-document formatting controls; large hyphen- 
| ation dictionary; ability to handle drop or inset cap; ability to typeset equations; good network support 


because files are compatible across operating environments; tahle editor, maximum page size of 27 
inches by 27 inches; tiling option that prints oversize documents in sections 


Limitations: Learning difficulty; lack of an undo and a screen-capture feature; inahitity to globally or 
conditionally perform search-and-replace procedure 


Strenglhs: Comprehensive collection of predesigned templates; ability to delete master page items page 
by page: inclusion of polygons and free-form lines іп drawing tools 


Limitations: Inability to insert pages to accommodate imported text; need to establish page orientation 
before you begin building a document; lack of a screen-capture feature; limited features for creating long 
documents; lack of automatic kerning and file backup; page-size limit of only 8.5 inches by 14 inches 


Strengths: Fast performance; ease of learning; optional spell checker; inciusion of Bitstream fonts; ability 


to accepts direct scanner input; ability to do background and queued printing 


Limitations: Lack of expanded/extended memory support and consequent limitation on document size; 
lack of named-paragraph styles; lack of separate formatting controls for left and right pages; lack of 
center-justified tab staps; inability to insert pages to accommodate imported text; inability to import 


| Encapsulated PostScript or gray-scale TIFF files; poor selection of long-document features; lack of 


automatic kerning: page-size limit of only 8.5 inches by 14 inches 


Strengths: Inclusion of proprietary font-management software; ability te use landscape and portrait 


| orientation in опе document; ability to draw free-form lines and rotate and flip graphics 


Limitations: Print quality; inability to accommodate more than one nonsequential text link; lack of 
support for expanded/extended memory and consequent limitation on document size; lack of named- | 
aragraph styles; lack of separate formatting controls for left and right pages; limited features for creating | 
ong documents; lack of tabs, global and conditional search-and replace feature, kerning, repeating 
headers footers, automatic page numbering, object oriented graphics, automatic hyphenation, automatic 
file backup: accommodates a page size of only 8.5 inches by 14 inches. 


NSTL Review Supplement 


About the NSTL Review 
Supplements 


Each month, BYTE evaluates dozens of products in 
a broad range of categories. We cover a lot of ground, 
but we are always trying to do more. To that end, BYTE 
is proud to bring you the NSTL Review Supplement 
series. As reports become available, BYTE will present 
the results of product comparisons from the National 
Software Testing Laboratories, a division of Datapro 
Research Group and a BYTE sister company. NSTL is 
ona of the world's premier independent hardware and 
software testing facilities. 

These pages are supplemental; nothing has been cut 
from the regular issue of BYTE to make room for them. 
And the BYTE Lab will continue its long-standing tradi- 
tion of producing comprehensive, hard-hitting product 
comparisons. 

Unlike BYTE, NSTL provides a scoring system based 
on numerical weightings assigned to key attributes such 
as performance, ease of use, versatility, and overall 
quality. While some of these ratings are by nature 
arbitrary, the criteria within the evaluation are consistent 
for each package and do provide a legitimate means of 
comparison. Though we've examined NSTL's method- 
ology and results and found them satisfactory, BYTE 
has not tried to duplicate NSTL's tests. NSTL retains full 
ownership of the results published here. 

Due to space limitations, we could not publish all the 
data that NSTL provided in its report. Instead, we boiled 
down the information to its essential core. The full report 
is available for sale from NSTL (see the text box "About 
NSTL’). 


Overall Performance 


NSTL's performance benchmarks use short and long 
documents designed to pinpoint a program's strengths and 
weaknesses (see the text box “Performance Benchmarks” 
for test descriptions and performance ratings for each 
program). The short-document benchmark is a newsletter 
with three columns of text and graphic elements on every 
page. In addition to rules and rectangles created within the 
test program, the file contains two imported Encapsulated 
PostScript (EPS) graphics, an illustration, and a scanned 
256-shade gray-scale image stored as a TIFF file. 

The book-length document consists of a title page, table 
of contents, 11 chapters, and an index. Headers and 
footers alternate on left- and right-hand pages. There are 
two variations of the long document. Variation 1 is a single 
document file; variation 2 consists of a separate document 
file for each test file. Both variations represent plausible 
means of creating book-length documents and highlight 
performance/convenience trade-offs. Large document files 
generally are more convenient, but they slow down execu- 
tion time. Separating a document into many small files can 
be inconvenient—especially in Finesse, PFS: First Pub- 
lisher, and Publish It, which lack chapter file tracking and 
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continuous page numbering for chapters saved in separate 
files. When a program could not achieve the desired effect 
in creating a document, NSTL used the closest substitute. 

Although all six programs can produce documents con- 
taining as many as 99 pages, creating NSTL's 70-page 
document in Finesse, PFS: First Publisher, and (to a lesser 
extent) Publish It can be tricky and tedious. These pro- 
grams do not support extended or expanded memory, and 
Finesse and PFS: First Publisher do not use hard disk 
space as virtual memory, as Publish It does. Only the 
portion ofthe DOS-addressable 640-kilobyte area not used 
by device drivers and memory-resident programs is avail- 
able for the program, screen fonts, and the document. (To 
work around this problem, documents were divided into 
smaller files.) PFS: First Publisher imposes another restric- 
tion: a per-page memory limit of 5000 text characters. 
During testing, NSTL's short newsletter exceeded this limit, 
and the test could not be completed. 

To derive an overall performance rating, NSTL used a 
weighted average of scores for the rated benchmarks. 
Individual test scores were based on the following formula: 
(Program Time - Average Time) / (Average Time - Best 
Time). All results were then rescaled to fall within a 0-to-10 
scale. 
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2 Zoom Out/In—Newsletter 
2 Got to Page— Newsletter 
2 Save Newsletter to Disk 
1 Print Page 1, Heturn of Control 
1 Print Page 1, Page Drop 
3 Print Page 2, Return of Control 
3 Print Page 2, Page Drop 
3 Print Page 3, Return of Control 
3 Print Page 3, Page Drop 
2 Save Book to Disk 
2 Print Chapter (Var. 1), Return of Control 
2 Print Chapter (Var. 1), Page Drop 
2 Print Chapter (Var. 2), Return of Control 
2 Print Chapter (Var. 2), Page Drop 
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entura Publisher lowers 
Ours. And theirs. 


Now you can get the long document power of Ventura Publisher* at substantial savings. We've lowered 
the list price of our PC Editions a full $100, from $895 to $795. And for a limited time, we're also giving you a lower 
price on extra software that will expand your desktop publishing productivity. Buy any Ventura Publisher 
Edition from your local dealer and use the coupon below to save money on another valuable package. 

Ventura Publishers automated features make short work of long documents. Thats why the more you have 
to do, the more you need Ventura. To do even more —for less—act now to take advantage of this Special Offer. 


prices. 


Drug 


лод 


Buy our Windows 3.0 Edition, save $376 оп CorelDRAW! 
The favorite draw program of PC users. Includes hundreds of type- i 
faces plus clip art. Corel DRAW! retail value: $695. Your price: $319. 
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Buy our Macintosh 3.0 Edition, save $618 on the new NEC CDR-36 
CD Reader and Type Gallery PS. А new world of image and type 
storage plus new fonts. NEC retail: $1097. Your price: $479. 


Buy our DOS/GEM 3.0 Edition, save $179 on VP to the Max and 
Softkicker. Get spell check, search/replace, thesaurus, and auto- 
scrolling. VP to the Max/Softkicker retail value: $298. Your price: $119. 


Buy our OS/2 3.0 Edition, save $376 on CorelDRAW! 
The favorite draw program of PC users. Includes hundreds of type- 
faces plus clip art. Corel DRAW! retail value: $695. Your price: $319. 
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Name Send us this completed Order Form 

coupon with: (1) Dated sales аак: 2 af Special AL packages ordered cannot exceed quantity of Ventura units purchased. i 
Title mica. (2) One original 

Veniura Publisher Special Offer Parker Crei Duk 
Cm cer Үү P. — Ёййкт Purchased (Sorry ER T жені; Om! Type Required 
UIT panty an ayment. 

МЕТ а-и пиши: 

аша T еі wee | мө [x | [avr 


money-back АГАДЫ, on all 


VP Macintosh 3.0 


iy products purchased. VPDOSGEM3 | VP whe Малый | ап [s [e ия" avr 
i i 
_ D pt i” кэ, |] 
| РО. Вох 289016 Total Price Ай Special Offer Packages Ordered | $ 
Bartle phone San Diego, CA 92128-9016 
( } Attn: Special Offer Add tax* in AZ. CA.CLDC. FL GA. HL MA MI, ММ, МО, NJ, NY. PA, ҮК. VA, МА, Canada | $ 


Indicate form of payment enclosed: 0 Check рауаме to Ventura Software; Г] Purchase 
order from gov't agency; Credit card — О VISA O MasterCard О American Express 


Credit Card 8 Expires — Allow 2-4 weeks for Киста. This offer — be Tea са апу (5% Dn ue І 

E noi apply Іп pu of upgrades or Network Nodes in a nada anis. 

Cardholder М *Please remit sales lax or there may be a delay іп procexsing your ВҮТӨ1 | 
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Ventura Software Inc. 


Ventura Publisher" is a trademark of Ventura Software Inc., a Xerox company. XEROX'" is a trademark of XEROX CORPORATION. 
1941, Ventura Software Inc. 


Ай other product names and trademarks ane the property of their respective owner. © 


Shipping Handling: add $20 per each Special Offer (425 m Салаба) | $ 
Please enclose full payment ($ U.S. only} AMOUNT: | $ 
Good on products purchased April 15 July 31. Coupons must be postmarked by August 15. 


A Xerox Company 
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Overall Quality of Dispiay and Printouts 


The quality chart summarizes the evaluation of the six 
products' display quality, document printouts, and docu- 
ment-enhancement capabilities. Display-quality assess- 
ments rate a program's ability to display text and graphics 
on screen. Evaluators judged newsletter printouts for the 
quality of headline and body text, reproduction of graphics, 
and tables; book printouts were judged on the quality of 
text, headers and footers, hyphenation and justification, 
and creation and maintenance of indexes and tables of 
contents. (For results from this battery of tests, see the 
discussion of quality tests and associated graphs included 
in the "Performance Benchmarks" text box.) The quality 
rating is a weighted average of scores for individual criteria. 
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Overall Versatility 


А program's versatility rating is a weighted average of 
scores for the individual features and categories. 
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Overall Ease of Learning 


To rate overall ease of learning, testers with varying 
levels of desktop publishing experience studied the pro- 
grams' manuals, tutorials, and other learning and reference 
material and then assessed how easy it was to learn a 
series of publishingtasks while creating documents. Testers 
then ranked the programs from best to worst on general 
ease of learning for all tasks. The ease-of-learning rating is 
a weighted average of scores for the individual criteria. 
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2 Manual 

2 Program Interface 

1 Creation of Newsletter Template 

1 Flowing Text and Placing Graphics 
2 Paragraph Formatting 

1 File Management 

4 General Ease of Leaming 


Overall Ease of Use 


After learning the programs, testers evaluated the pack- 
ages' usability while creating documents. Testers then 
ranked the programs from best to worst on general ease of 
use. The ease-of-use rating is a weighted average of 
scores for the individual criteria. 
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2 Manual 

e Program Interface 

1 Creation of Newsletter Template 

1 Flowing Text and Placing Graphics 
2 Paragraph Formatting 

1 File Management 

4 General Ease of Learning 
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[here's more to comparing 
LaserJet memory boards 
than just the name. 


Pacific Data Products Hewlett-Packard 
1 MB /$149 1 MB/$230 
4 
E | 2 MB/$219 2 МВ /$390 
4 МВ /$399 4 MB/Not Available 


EN 

S Lifetime One Year 

= 

> Fully Not 

— Upgradeable Upgradeable 

© to 4 MB | 
"5 | 
с 

e 

- 


Prices are suggested retail list price effective 1/15/90 Раст 4 Memory m a tradernark of Pacific Data Products, inc HP and 
Laserjet ane veyintered trademarks of Hewiett-Packard Corporation. АШ other company and product names are hs of 


the company of manufacturer respectively © 1991 Расзһс Data Products, Inc EUROPEAN HEADQUARTERS: 5 
Tel (40) 22-a12650, Fax (41) 22410622 


Daw settle for less just 
to buy the HP label. Get more 
for less with Pacific Data 
Products Pacific 4 Memory" 
for HP LaserJet ПР, III, ШІ, 
and IIIP printers. With Pacific 
4 Memory you get 4 MB of 
memory for not much more 
than the price of 2 MB from 
HP. And each board is up- 
gradeable, so you can start 
with 1 MB of memory then 
simply install additional 
memory chips when you 
need more. 


We want you to have the 
same confidence that we do in 
our products, so we back each 
memory board with a lifetime 
warranty and a full money 
back guarantee of satisfaction. 


To learn how you can get 
more for less, call your nearest 
dealer or contact: 

Pacific Data Products, 

9125 Rehco Rd., San Diego, 
CA 92121, (619) 597-3114 
Fax (619) 552-0889. 


PACIFIC 


DATA PRODUCTS 
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The Final Analyses 


Aftertesting each desktop publishing package ín the five 
categories, NSTL computed two overall ratings. The first 
establishes a power-versus-usability index by weighting 
the characteristics relating to power (performance, quality 
of printed documents, and versatility) and those relating to 
usability (ease of learning and ease of use) and plotting the 
Scores for each program on a grid (see "Power vs. Usability" 
on page 156). The second overall rating establishes the top 
desktop publisher amongthe six advanced programs tested. 
NSTL recommends as good buys the products designated 
. with a checkmark (и ). 


Overall Evaluation 


NSTL's overall evaluation is a weighted average of 
scores in six areas: the five main evaluation categories plus 
the testers' general evaluation. 


— 10 
8 
5 8.1 
ЕЖ. 8 | шш 
9 
3 
Ш 6.2 
5 6 = 2 58 56 
Ф 5 9 
- p a 
z d Ej = қ 
a ар < " эы E.. 
= г Е m 3.2 
= 5 E E re 
x 9 9 & 
T 2 x а. а. = = 
ч BE eH E 
F S 5 $ 5 © " 
T- n a | > > «c a u. a. 
Weight Criteria 
2 Performance 
E Quality of Printed Documents 
4 Versatility 
3 Ease of Learning 
6 Ease of Use 
1 Testers' General Evaluation 


PAGEMAKER FOR WINDOWS 4.0 / 


PageMaker's extensive features, high-quality output, 
and improved performance make it an excellent desktop 
publisher for general business documents. In every cat- 
egory, PageMaker's features consistently cover a broad 
range. The new integrated word processing environment, 
table editor, table-of-contents generator, indexing capabili- 
ties, and file linking with link management extend the depth 
of a very intuitive product backed by excellent documenta- 
tion. 

The program produces tremendously appealing output 
relatively quickly and with comparative ease. Now that 
PageMaker offers Macintosh and DOS versions with file 
compatibility, businesses running both operating systems 
can transfer files between environments for editing and 
printing. 


VENTURA PUBLISHER DOS/GEM 3.0 ¥ 
Ventura Publisher's forte is the high degree of control it 
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provides over formatting and the maintenance tasks asso- 
ciated with routine production of long documents. For 
technical manuals and other long documents that require 
automatic numbering of chapters, sections, tables, and 
figures, Ventura is a better choice than PageMaker. 

The DOS/GEM edition produces high-quality output 
equal to PageMaker's, but the program lacks PageMaker's 
extensive word processing features and file import/export 
support. Like PageMaker, Ventura Publisher DOS/GEM 
(as well as the Windows version) is available in both the 
Macintosh and DOS formats. 


VENTURA PUBLISHER FOR WINDOWS 3.0 vy 


Unless your computing environment demands compat- 
ibility with Windows, NSTL recommends the DOS/GEM 
version of the package over the Windows version. The 
former's wide array of formatting controls for short and long 
documents increases learning difficulty, but the flexibility of 
these controls makes the program easier to use once you 
learn your way around. 

Ventura Publisher DOS/GEM and Ventura Publisher for 
Windows exhibit more pronounced differences in usability 
and performance than in features. Specifically, the DOS/ 
GEM version loads its hyphenation dictionary into ex- 
panded memory when the program is started; for certain 
operations, this affords Ventura Publisher DOS/GEM а 
substantial performance advantage over Ventura Pub- 
lisher for Windows, which does not employ this technique. 


PUBLISH IT 1.21 


A reduced feature set and a very simple interface make 
Publish It comparatively easy to learn, but the program's 
usability is adversely affected by its lack of key features. 
One of Publish It's greatest strengths is its collection of 
predesigned templates; one of its greatest weaknesses is 
that it doesn't permit changes to a document's basic page- 
layout characteristics once they are set. 


FINESSE 3.1 


Like Publish It, Finesse's limited feature set makes the 
program easy to learn but reduces its versatility, as well as 
the quality of its on-screen display and its printouts. The 
program does excel in the performance area, however, 
quickly saving and printing files that have object graphics or 
that contain images scanned directly into the program. 


PFS: FIRST PUBLISHER 

PFS: First Publisher has little to recommend it for dedi- 
cated business publishing; users will get comparatively 
poor output quality and performance, very limited features, 
and the frustration of trying to implement them. PFS: First 
Publisher also shares with Finesse a lack of support for 
expanded and extended memory, which means that the 
size of a document is limited to the amount of available 
system memory. 


Performance Benchmarks 


NSTL used the following short-document benchmarks 
to establish a performance rating for each of the six desktop 
publishers. 
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eg же DRAW! 


lf You Have Windows 3.0... 
You Should Have CorelDRAW! 


CorelDRAW 2.0. It's the award winning PC 
graphics package that’s easy to learn and 
use. If you're artistic, you can create your 
own graphics from scratch with CorelDRAW's 
powerful drawing tools. In a hurry? Choose 
from CorelDRAW's collection of over 4000 
clipart images and symbols, or use 
CorelTRACE to automatically trace scanned 
images and bitmaps. You can even import 
graphics from other packages and jazz them 
up in CorelDRAW. 

And the CD-ROM version of CorelDRAW 
comes with over 3500 extra clipart images 
from ArtRight — a $2000 value. 

Thanks to the large storage capacity of the 
CD-ROM, we are able to offer top quality 
images and symbols in uncompressed 
format, for easy and instant access. 


ee аа 


CORELDRAW! on CD-ROM 


If you don't already have a CD-ROM drive, 
Corel offers a package that includes 
CorelDRAW, a high-performance CD-ROM 
drive and an easy to use CorelDRIVER SCSI 
interface kit. Corel offers you powerful plug 
and play solutions for all your CD-ROM 
needs, as well as access to the hundreds of 
exciting CDs available. 


TEL: (613) 728-8200 
FAX: (613) 728-9790 


Circle 74 on Inquiry Card (RESELLERS: 75). 


When you build a better mou: 


Microsoft Mouse devotees num- The kind of mouse that wins the 
ber over 6 million, and counting. PC Magazine Editors Choice Award 

Just what kind of mouse inspires and ‘Technical Excellence Award, 
people this way? Not to mention the | 

Well, the kind with a patented Innovation in America | 
ergonomic design and high resolution, Design Award from Busi- |» 
400-points-per-inch tracking. ness Week, the Industrial == 


Customers in Canada, call (416) 568-3503. Outside North America, call (206) 936-8661. © 1991 Microsoft Corporation. Ali rights reserved. Microsoft and the Microsoft fog 


чәчә 


> you build a bigger following. 


Design Award from Industrie Forum ber one mouse, call (800) 541-1261, 
Department P98. 


and others. 

And incidentally, no mouse works We'll be happy to point you in 
better with another innovation of ours, the right direction. 
Microsoft Windows graphical environ- = _ 


ment version 3.0. CTOS ға ФА 
Totrack down America's num- Making it all make sense 


istered trademarks and Making it all make sense and Windows are trademarks of Microsoft Corporation. The Microsoft Mouse design is patented. (Design Patent 11302,4256) 
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Short-Document Tests Go to Page 


Zoom Out/In Each program moved to another page using the Go to 


Each program changed from an actual-size view of a Page function; the operation was timed until program 
page containing a scanned gray-scale image to a full-page control was restored. The page contained line art attached 
view and vice versa; times were averaged. The test was to an EPS file and tracked and kerned text. The test was 


timed until return of program control and was repeated with | repeated with the graphics hidden. 


the graphics hidden. Ventura Publisher, Windows 
PFS:Firat Publisher" гани - 
ШЕШЕЙ : > i {15 
PageMaker Ventura Publisher, DOS/GEM 
3.4 1.8 
1-8 _ |: [Т 
PageMaker with ATM” Finesse 


Publish I! 


Ventura Publisher, DOS/GEM PageMaker with ATM 


LM EUM‏ | ڪڪ ڪا 


Ventura Publisher, Windows 


6.8 PageMaker 
,0.8 3.8 
Publish It! ا‎ — ў" 
EB ана 7. PFS:Firat Publisher 
0 ———— : 
Ш.Е ажы MEI XI —— Е 
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 
SECONDS SECONDS 
— Graphics Displayed "Adobe Тура Manager is distnbu- Grapes Displayed 
Graphics Hidden led wih PageMaker and was used — 3 Graptucs ridden 
"Cannoli hide graphics in some of the short-documen! tests ‘Cannot hide graptucs 


۷ JVC Color 204sx102a Monitors 
our GD-H6116VFW 16" — $1495.00 


Microsoft Windows 3.0 GD-H6120SFW 20" — $2495.00 


Supports: Non-Interlaced. VGA, 800x600, 


Deskto 3 Pu h^ | ish ing Sou rce 1024x768, 2049x1024, 20" model meels european 


standards for low radiation. 


ш Windows 3.0 Desktop Publishing Software ae FREE Айег Dark screen saver. 
Adobe Fonts Call 
Adote Туре Mérraoer “те EPSON ES-300C Scanner — $1595.00 


Supports: 256 Color, B&W, and 256 shades Gray scale. 
Aldus PageMaker 4.0 509.00 Scanning trom 50 to 600ері. 8.5x11.7 scanning bed. 


Calera Wordscan Plus 829.00 FREE. Astral/Micrografx Picture Publisher Plus, 
Corel Draw 2.0 389.00 Cololab, Image-In scanning software. 


Eikon Scrapbook + 129.00 
Franklin Language Master 79.00 {1 M 4 LasenMasren fetes, 
Micrografx Charisma 344.00 CORPORATION Consultant 


Micrografx Designer 469.00 Call Today for the best service and pricing оп 
Micrografx Draw Plus 179.00 Microsoft Windows Desktop Publishing 


Micrografx Хроп 179.00 pam 
Microsoft Word-Windows 329.00 = (81 7) 268-1581 


Microsoft Powerpoint 329.00 

NBI Legacy 289.00 "INFI NITE 
Reference Grammatik/Win 59.00 POSSIBILITIES 
Ventura Publisher 549.00 Box 603 - 817 Stratford 
Call for clipart, products not listed... Bedford, TX 76095-0603 


| Al brand and product names are trademarks or registered trademarks of ther respecitve companies Graphics simulata Microsolt Windows 3 O, a product of Microsoft Corporation 
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YOUR HARD DISK WITH STACKER. 


If you need more megabytes than your hard disk can swallow, 
don't buy a new drive. Stretch it with Stacker. 

Stacker is the fastest, most economical way to safely 
doubie your hard disk capacity. Without sacrificing DOS cam- 
patibility. It's the new standard in real-time data compression. 
And it's the only product of its 
kind available in both software 


» Increase Storage 100% 


« Compatible with DOS 3.x, 4.x 
з and coprocessor versions. 
• Industry's fastest real-time 
data compression Stacker is fully compatible 


with Windows З.О and all your 
favorite disk utilities, tao. Plus, 
Stacker includes a powerful disk 
caching pragram far added 
performance. 

And when you add the Stacker coprocessor card you alsa 
get the fastest data compressian in the business. 

No wonder there are already over a million satisfied users 
of Stac's compression technology. 


« Includes disk caching 

« Fastest, easiest installation 

= Toll-free technical support 

- 90-day money-back guarantee 


So call today and double your disk capacity tomorrow. You 
can purchase the Stacker software-only version—perfect 
for laptops —for only $149. Or get the entire Stacker high 
performance system with software and caprocessor card 
for just £229. 


Order today. Visa, MasterCard, American 
Express cards accepted. 


1-800-522-7822 


Or see your local computer/software dealer. >. | 


STACKER 


4 


a trademark 
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Save to Disk 


Print Speed 


Each program saved the short document under a new Each program printed individual newsletter pages; the 


name; the operation was timed until program control was | operation was timed until the return of program control and 
restored. Savingthe file under anew name ensuredthatthe | each page was printed (page drop). The printer was turned 
program saved the entire file, rather than merely updating | onandatrial printwas executedto download the PostScript 


it. 


Finesse 
Ventura Publisher, Windows 
Ventura Publisher, DOS/GEM 


eMaker with ATM 


Pa 


PageMaker 


PFS:First Publisher 


header file prior to benchmark timing. Test results showed 
the difference between printing in proof mode and quality 
mode, and differences 
caused by page content PageMaker 
(gray-scale graphics on ERE 
page 3 and EPS object 
graphics on page 2). The 
EPS graphics on page 2 
monopolized printer time, 
andthe gray-scale graph- 
ics on page 3 monopo- 
lized computer time. 
Page 1, the control page, eM 

contained text and graph- Ventura Publisher, DOS/GEM 


ics (rules and boxes) cre- 63.6 


ated within the program.  pFS:First Publisher 
prim nl i - 

duced return-of-control is 

times, sometimes at the Ventura Publisher, Windows 


Publish It! | 
b. —— ——- — droptimes. Programs that 
: included spoolers were 
| ! i í tested with and without 9 20 40 60 80 100 
0 5 10 15 20 spooling. SECONDS 


SECONDS 


cda p 
OA 


Qf THE 
YEAR Ў 


of Y 


<A, 


The computing world is a 
changing place. That's why our 
new family of universal remov- 
able storage products can be easily 
attached iv today 5 newest systems. 
Our Paratiel Port interface even con- 
nects Bernoulli* to computers without 
an expansion slot or SCSI port. 


implements the 
latest drive 
enhance- 
meris fa 
help 

you 

keep 

pace with 


your busy 
schedufe 


Here's an insule scoop 
get primary and backup 
storuge in опо The 
Bernoulli Insider fits 
neatly mio leading PC and — ? 
PS/2 computers, Plus, i gives 
you unlimited data growih and 
the security of removable storage. 


canpement, AC pawered unit. 
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PRICES 


ШИШ sos Стор 
ES Ratum of Control 


Bernoulli brought 
worry-free storage to 
eberyone —pnou уои 
Who says you can't tuke t with you? can take «t everywhere, 1 a 
The new Trunsportable and Our new Transportable 
Portable may be lightweight, packs ай the power and a = 
but they're not light on data security of our 44MB € ; 
performance. Bernoulli removable disk drive into a 1 м 


Long-Document Tests 


Heformat Document 


Each program Ventura Publisher, DOS/GEM 
globally changed эю 
the document's- ; 
body text from 12- | | 
жы براه‎ ade a Ventura Publisher, Windows 
spacing (leading) 23.0 
to 11-point Times 18 
Roman with one | 
point of leading, Publish №! 
and vice versa; the 
two times were av- 
eraged. The pro- 
grams were tested 
with variation 1 and 
the first chapter of 
variation 2. 


Finesse“ 


E.. 


PFS:First Publisher’ 


o $ 0 15 2 25 30 35 40 


SECONDS 
n Document 
Chapter 
* Cannot reformat 
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Create Table of Contents 


Each program automatically created a table of contents 
with accurate page references using 11 tagged chapter 
titles; the operation was timed until the retum of program 
control. The programs were tested with variation 1 and 
variation 2. Finesse, PFS: First Publisher, and Publish It do 
not offer automatic table of contents generation. 


Ventura Publisher, DOS/GEM 


42.1 


70.1 


PageMaker 


52.0 


37.0 
40.4 


Ventura Publisher, Windows 


SECONDS 


Vanation 1 
Variation 2 


| Bernoullis 
д removable disks 
are the most 
| | rugged available 

And we back that 
| up unth an 

| | unheard-of 5-year 

Gold Standard 
| ” | _ ga Limited Warranty 


IME. ANY PLACE. @ 


You dont have to pamper а Bernoulli NefWare 
Its patented design flies a flexible disk 1/9 
precisely under Ihe read/write head. BER NOULLI NT 


Should your system encounter а bump, 
our impunty, or power loss. the disk 


simply falis away The result? Hard-disk Мас M UNIX 


performance without the nsks 
өш 


For the truly power hungry. the 
Bernoulli Dual gives you up to 
N9MB of removable on-line 

Storage witha 22msec effective 
access time and unlimited off- 
line сараспу ft makes disk- 
to-dish copies in under three 
minutes. That's performance for 
the real world—aot a price that's 
been reduced up 10 30 percent 


With ali the computing choices aut there, 
why limit your options? Our new unver- 
sality is а unique innovation thut lets you 
easily attach the same Bemouth to most 
алу system, giving your data (ard budget) 
protection for tomorrow. 


ANY QUESTIONS? 


| The rest of the Bernoulli stary— including our new, lower prices— 

is just a phone call away Dial |-800-777-4211 for the іпсаноғ of 
your nearest dealer and we Tl rush you a free copy of this united. 
, edition, I page brochure. It's packed with everything you need 
fa know about removable data storage Any way vau Ihe it 


am 
= е 
[-MzGA 
Ж 
The Makers of Bernoulli 
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Print Chapter 6 


Each program printed a three-page chapter located 
near the middle of the long document; the operation was 
timed until the return of program control. The programs 
were tested with variation 1 and variation 2, with and 
without spooling. The printer was turned on and a trial page 
was printed to download the PostScript header file before 
benchmark timing began. 


PageMaker 


Bi 


Finesse 


Publish It! 


Ventura Publisher, DOS/GEM 


ES ui 


Ventura Publisher, Windows 


I ---- 


PFS:First Publisher 


0 30 60 90 120 150 
SECONDS 
Page Drop 
Return of Control 


Quality Tests 
Display Quality 


NSTL evaluated each program's ability to represent 
final printed output on screen; of particular importance 
were the display quality of headline text, body text, and 
imported graphics. 
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Page 3 Graphic 20 40 10 30 35 

Page 2 Graphic 50 50 20 10 

1=Роог 2-Below Average 3=Average 
4=Above Average 5=Excellent 


Print Quality of the Short Document 


NSTL evaluated each program's short-document print- 
out for the quality of its headline and body text, table 
formatting, and rendering of imported graphics files. 
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Headline Text 30 50 20 40 50 50 
Body Text — 40 50 30 40 50 540 


Page 3 Graphic 20 50 10 30 50 50 
Page 2 Graphic 30 50 10 50 50 50 
Product List Table 40 50 10 50 50 50 
1-Poor 2-Below Average 3=Average 
4-Above Average 5-Excellent 


Print Quality of the Long Document 


NSTL evaluated each program's long-document print- 
out for the quality of its headline and body text, hyphenation 
and justification, and headers and footers. NSTL also 
considered the program's ability to enhance the publishing 
process with index and table-of-contents generation and by 
establishing and maintaining cross-references. 


- 
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Long Document 
Headline Text 


Body Text 


40 50 30 40 50 50 
30 45 20 45 45 45| 
Headers & Footers 30 40 10 30 50 50 
Index Creation & Maintenance 1.0 40 10 10 40 40 


2-Below Average 
5-Excellent 


З=Ауегаде 


1=Роог 
4zAbove Average 


Document Enhancements 


NSTL evaluated each program's features for enhancing 
the quality of printed output, including the number of 
predesigned templates, typeface and page-description lan- 
guage support, kerning and tracking, named-style format- 
ting, hyphenation and justification, numbering and refer- 
encing, table formatting, drawing, graphics manipulation, 
image control, and color support. 


Table on following page = 


This page contains proprietary test results. Reproduction or quotations, in 
whole or in part, is prohibited without written permission of NSTL, Inc. 


ometimes the best way to solve a problem is to put two 

heads together. That's why OCR Systems, Inc. and ZyLAB 
Corporation—developers of the leading OCR and text search/ 
retrieval products—have teamed up to offer you a special 
software bundle of their new Windows 3.0 products. ReadRight 
for Windows and ZyINDEX for Windows will make document 
management easy for you. Not to mention affordable. 


First, Text Recognition . . . 


Even the power of Windows 3.0 won't help you to manage your 
documents while they're stil! on your desk. But with ReadRight 
for Windows and your full-page scanner, you can convert your 
paper documents to text files that you can use in your favorite 
software applications. ReadRight for Windows is an omnifont 
OCR product that offers you the highest level of accuracy (99.9%) 
at an affordable price. And with plenty of features to help you 
tackle your paper documents. 

Like a built-in dictionary that enhances ReadRight's already 
impressive accuracy. You can even add your own words to a 
user dictionary. And with the pop-up error checker, you can 
proof the recognized text against the scanned image without 
ever looking back at the original document. ! 

ReadRight automatically separates text from graphics, even 
on pages with complex formats, for faster text recognition. Or Prepare your entire drive for searching with just one keystroke. 


if you don't want to put the whole page online, you can clip the So if you work on a network or with frequently updated text, you 
paragraphs that you want ReadRight to recognize. You can don't have to go through long procedures to find new information. 
design templates to quickly process And searching is easy. To find a word, just enter it. All instruc- 


pages with similar layouts. And Read- tions are in plain English on the screen 


Right handles stacks of pages, single- when you need them. 

or double-sided. You can even defer ZyINDEX provides a fult set of 
processing sa your computer isn't tied search techniques. Like Boolean logic 
up when you need it. (AND, OR, NOT) searches. And wild- 


ReadRight reads ggg cards so you can find forms of words— 
any page—typewritten, type such as "combine," "combina- 
set, aa printed, NLO dot tion," and "uncombined"—in 
matrix, and fax images. Even the same search. You can even 
text that's bold, underlined, or do proximity searches to find 
italics, from 6 to 72 points. And documents that contain words 


ReadRight outputs the text which you know will appear 
directly into the formats of your | near each other. Or search by 
other software applications. à; | phrases, so if you're looking 
| for "New Jersey," you don't 
„ And Then Text also find "New York" and 
ш “New Mexico." 


Retrieval... ZyINDEX simultaneously 
Once you've recognized your documents with ReadRight, searches text located across multiple subdirectories and drives, 
ZyINDEX for Windows can help you to find those documents regardless of the document format. | 

when you need them. With ZyINDEX, you can simultaneously Select any document for viewing. Browse or jump from docu- 
search through all of your online documents—200,000 pages ment to document or "hit" to "hit." Scroll through entire docu- 


ыы ts in less th ments at will. — 
ри шие ні йы: ЧЕНА АНУ ZyINDEX displays every occurrence of your search request 


and highlights the word, phrase, or date you're looking for. Once 
found, you can copy and paste, print, and/or report. 


‚.. For An Unbeatable Combination! 


And an unbeatable price. Sold separately, these two products 
total $895. But through September 1, you can buy ReadRight for 
Windows and ZyINDEX for Windows together at a special price 
of $595. That's a $300 savings. 

To take advantage of this limited time offer or for further 


“== (800) 233-4627 


Free working demonstration disks are available. 
Circle 309 on Inquiry Card (RESELLERS: 310). 
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29 70 22 
25 72 47 
53 74 42 
Spell Checker 3.1 


48 60 63 
87 57 57 
72 70 7.4 
оо 00 0.0 


Document Enhancements 
Templates & Stylesheets 
Screen Environment 

75 0.0 


10 66 86 
БВ 90 81 
02 47 47 
33 41 41 
43 58 586 
4.2 73 94 


3=Average 


12 59 07 
45 91 24 
08 35 27 
20 56 20 
18 68 21 

6 98 12 


Long Document Formatting 
Hyphenation & Justification 
Special Formatting 
Graphic Handling 

Graphie File Formats 


1=Poor 
=Above Average 


2=Below Average 
5=Excellent 


Power vs. Usability 


One way to judge the effectiveness of advanced desktop 
publishing programs is to analyze how well they balance 
power and usability. NSTL first rated the programs in each 
category and then plotted the programs' scores to produce 
an index of power versus usability. 


Overall Power 


Overall power is a weighted average of scores for the 
individual criteria. 
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4 Versatility 
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Overall Usability 


Overall usability is a weighted average of scores for the 
individual criteria. 
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index of Power vs. Usability 


Programs plotted in or near the shaded portion of the 
chart come closest to having the ideal combination of power 
and usability. Programs plotted in the center of the chart are 
equally powerful and useful. Those that fall near the diago- 
nal in the upper-right corner exhibit a balance of power and 
usability that becomes less acceptable toward the lower- 
left comer. Difficult, yet powerful, programs gravitate to the 
upper left, and very accessible programs with little power 
gravitate to the lower right. 


10 — 


PagoM aker бог Windows 
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USABILITY 


To compute the coordinates for each program, NSTL used 
the following weighted formulas: 

Overall Power = ((2 x Performance Score) + (4 x Quality 
Score) + (4 x Versatility Score)) / 10 

Overall Usability = ((3 x Ease of Learning Score) + (6 x Ease 
of Use Score) + Testers’ General Evaluation) / 10 


This page contains proprietary test results, Reproduction or quotations, in 
whole or in part, is prohibited without written permission of NSTL, Inc. 


PageMaker and Ventura Publisher: 
Composition Techniques 


One of PageMaker's greatest compositional strengths is an 
electronic pasteboard that provides users with quick access to text 
elements and easy on-screen manipulation of graphics and text. 
The pasteboard approach lends itself well to the assembly of short 
documents with varying page specifications—newsletters, bro- 
chures, and the like. It gives users a rough idea of how documents 
will look when printed, and they can then tinker with the placement 
or formatting of blocks of text and graphics. 

Ventura Publisher, on the other hand, offers a style-sheet file 


NSTL Review Supplement 


Aldus has gradually introduced paragraph-level style sheets in 
PageMaker, adding a good deal of global formatting control, but 
this control is less precise than it is in Ventura. Ventura Publisher 
users can apply formatting hierarchically at document, page, text- 
block (frame), and character level. More recently, Aldus expanded 
PageMaker's capabilities to include indexing and creation of tables 
of contents, but PageMaker' s long-document capability still lacks 
the key elements that distinguish Ventura Publisher. 

Ventura has changed its product's preview of facing pages 50 
that it now permits text formatting and editing. Users still cannot 
move blocks of text or graphics between the facing pages as they 
can in PageMaker, however. 


Vendors of PC-Based Desktop 
Publishing Software Not Reviewed 


that contains page, paragraph, and character information, as well 
as information about simple graphic elements, such as rules and 
boxes. The process of breaking out and defining individual ele- 
ments of adocument requires some planning and initial concentra- 
tion that can be postponed using PageMaker's pasteboard method— 


hence PageMaker's higher ease-of-learning scores. The payotts | Frame Technology Corp. Power Up Software Corp. 
for time spentin planning and document setup in Ventura Publisher | 1010 Rincon Circle 2929 Campus Dr. 
are the ease, precision, and flexibility with which you can globally | San Jose, CA 95131 San Mateo, CA 94403 


manipulate text and graphics. Ventura Publisher is best for docu- | (408) 433-3311 (415) 345-5900 


rnent layouts that vary little from page to page and from production 


deadline to production deadline. Since the page formatting of book- d et S E E Jackson St 
length documents tends to be simple and requires more powerful Cambridge, MA 02141 Ste. 100 | 


global formatting controls, Ventura is at its best when used to 
produce long documents. 


Something Borrowed... 


(617) 577-9800 
Personal Tex, Inc. 


Denver, CO 80209 
(303) 934-2211 


Aldus and Ventura have added elements to make their programs | 12 Madrona Ave. Unison World 
more useful in the other's area of strength, but overall the pro- | Mill Valley, CA 94941 1321 Harbor Bay Pkwy. 
grams' respective areas of expertise remain largely unchallenged. | (415) 388-8853 Alameda, CA 94501 


(415) 748-6670 


a 
lel igi к, А 
ج‎ ii ev E 
с 
= NIAAA қ a 
remettre tr cli nmm Йй 


LCD XT Porta ble 


386SX-20MHz .. 295 | 386SX. 20MHz .. 
386-25MHz .. 

| 3986-33MHz .. 2,1 | 
a [MB ВАМ а |. 2MB & ] AAMB FD 
s 42MB hard disk 

| * Plasma VGA 640х480 screen 
a Plasma ҰСА card 
s Serial and Parallel 
а 865 key detachable keyboard 
a 200 power supply 
e 9.1 (H) x 7.5" (iD) x 16.1“ (i) 
486-25 MHZ ...... 53,44 
486-33 MHz ...... 
« 256K Cache Memory 
* 4MB RAM 
“200 MB IDE HD (14,5М8) 


| | 1 | 


Desktop ^a VGA a or System 


PCI 3865X-20MHz .. 
PCI 386-25MHz.. 


e AMB RAM е 85MB IDE HD icm. 

e ].2 & LMR FD © 16 hit Super УСА Card with IMB RAM 
e 14" Super VGA Color Monitor 

• 2 Serial, parallel and game ports е 101-Кеу keyboard 

e Case & power supply • DOS 4.01 or 3.3 

e Windows 3.0 with mouse * 30 days money ch guarantee 


PCI 386- 98... TII . $1,8 - 95 
» same as above confi iguration + ы 64K Cache memory 


| РСІ 486- 25 ПкевафыннРЦБФФфаЯ FG SEC TREE ьа фатир аа 53 3 09 J 
PCI 486-33 ........... 33 


| *same as above configuration * 256K Cache memory 


* 200 MB IDE HD (14.5M3) 


Notebook 386sx ..$2,095 


e ZMR RAM © L.44MB FD 
e $0MB HD > Serial nr parallel 
* Buill-in mouse & scanner ports 
е Ext. keyboard port 
e Ext. monitor port 
е Carrying Case 
Fortune 1000 companies, 
Universities and 
Governments purchase 
arders welcome. 
All systems come with 2 
years labor + | year 
parts warranty. 
Free lifetime toll free 
technical support. 


386-33MHz ... 51,945 
e IMR RAM ® | MBG 144MB FD 
* 42MB hard disk 

e LCD 530x480 screen 


e 8b key delachahle keyboard 

s AWIW power supply 

93) Hx 75 (Dix 16.1" W 
486-25 МНх.......... $3.1 н 
486-33 MHz .......... 54. 
256K Cache Memory 

4MB RAM 

200 MB IDE HD (14.5M5) 
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STATE OF THE ART 
EEE 


WIDE-AREA 
NETWORKING 


ircling the world in 80 days was once considered 

quite a feat. Today, however, if it takes 80 seconds 

to move data that far, we lose patience. We have be- 

come accustomed to the nearly instantaneous ac- 

cessibility of information. We have come to expect 
the miraculous. 

As in the movie Around the World in 80 Days, where 
Phineas T. Fogg combined a variety of modes of transporta- 
tion to accomplish his goal, today's trip around the worid, 
across the country, or throughout your enterprise may in- 
volve combining a variety of networks in a variety of ways 
into a wide-area network (WAN). Some sections of the trip 
may be through private or proprietary networks, while 
others take their turn on public data highways. 

Wide-area networking includes many different types and 
levels of connections and provides the means for connecting 
remote sites—and/or LANs—into a single system across one 
or more networks. In "Remote Connections," Roedy Green 
looks at various ways of connecting remote systems—simi- 
lar or dissimilar, networked or not—into a single network, 
as well as the pitfalls you can run into when you ignore the 
fact that they're still physically separate systems. In the text 
box “You've Been Framed," Bob Ryan describes frame 
relay, a new technology that significantly improves the 
throughput speed of X.25 connections. 

ISDN is another way to connect remote systems. I know, I 
know—"ISDN is old hat," and it seems to have atrophied 
and died on its painfully slow road to market. But take note: 
There may be life in the old girl yet. A number of major 
ISDN companies and organizations have at long last signed 
an implementation agreement. In the text box "ISDN: Is It 
or Isn't It?" Janet J. Barron examines National ISDN 1. 

Actually implementing a WAN within the confines of a 
multilocation—or even multinational—corporation involves 
à great deal more than just finding out what connections you 
can make, however. You need specifics. You need to con- 
sider a myriad of details and choices to create the appropri- 
ate configuration for your business. In "Create a WAN," 
Peter Stephenson discusses the five main steps necessary to 
implement a corporate WAN. In the accompanying piece, 
"Selecting a PDN," he describes some of the public data 
network offerings available. 


One data network not yet available is the National Re- 
search and Education Network. While there is broad-based 
agreement on the need for such a service, the subject of who 
should fund and sponsor it causes significant disagreement. 
In “Whither NREN?" Sharon Fisher looks at this net- 
work—its potential advantages and liabilities and opinions 
for and against it. In the text box " Feeding the Internet," she 


describes the Internet, a net- 


work also devoted to research Рб 2. жа ЖЫП 


and education, and NREN's 


Remote Connections 
forerunner. RY ROEDY GREEN 
BYTE is also pleased to 161 


present the case for NREN as 
made by its main congressio- 


You've Been Framed 


nal proponent. In the text box BY BOB RYAN 
“A National Vision,” U.S. Я 
Senator Al Gore eloquently ISON: Is It or isn't К? 
explains why the U.S. needs шін LM 
a s >з onan in a global Create a WAN 
At today’s pace of life, 80 ша e 
days seems too long to wait nna d 
for anything. Certainly, in a Whither NREN? 
global marketplace, we need BY SHARON FISHER 
the best and fastest communi- 181 
cations possible to remain 
competitively in sync with Feeding the Internet 
Germany, Japan, Taiwan, BY SHARON FISHER 
and other nations. Even the 
values of our respective cur- piene igne 
rencies change constantly. —Ó 
eara networking сл Resource Guido 
ТЕ P Public Data Networks 


us constantly in touch around 
the world. Then we can re- 
serve Around the World in 80 
Days for the pure enjoyment 
of leisurely travel—or for a 
spot in our video libraries. 
—Jane Morrill Tazelaar 
Senior Editor, 
State of the Art 
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The best got better. 


SYSTAT 5.0's new menus make the top-rated 


statistical program even easier to use. 
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New Features Menus or commands ~ your choice | Rewritten 

documentation includes statistics tutorials Fast, built-in drivers far 

SYGRAPH Global mapping and many new plots Multi way repeated 

measures Means model for missing cells designs Post-hoc tests 
Interactive stepwise regression. 


Statistics Basic statistics, frequencies, t-tests, post-hoc tests 
Multi way crosstabs with log-linear modeling. association 
coefficiants, PRE statistics, Mantel-Haenszel. asymptotic standard 
errors Nonparametric statistics (sign. runs, Wilcoxon, Kruskal- 
Wallis, Friedman two-way ANOVA, Mann-Whitney О, Kolmogorov- 
Smirnov, Lilliefors, Kendall coefficient of concordance} Pairwise/ 
listwise deletion of missing values, Pearson correlation, SSCP, 
covariance, Spearman, Gamma, Kendall Tau. Euclidean distances. 
binary similarities Linear, polynomial. multiple, stepwise, weighted 
regression with éxtended diagnostics Multivariate general linear 
modet includes multi way ANOVA, ANCOVA, MANOVA, repeated 
measures. canonical correlation Principal components. factor 
analysis, rotations, components scores Multidimensional scaling 
Multiple and canonical discnminant analysis, Bayesian classification 
Cluster analysis (hierarchical, single, average, completa, median, 
centroid linkage, k-means, cases, variables) Time series (smonthers, 
exponential smoothing, seasonal and nonseasonai ARIMA, ACF, 
PACF, CCF, transformations, Fourier analysis) Nonlinear estimation 
(nonlinear regression, maximum likelihood estimation, and more). 


Graphics Overlay plots | Drivers for most graphics devices 
` Two-dimensional: Error bars  Scatterplota Line and vector graphs 
Vector, dol, bubble and quantile plots Bar graphs (single, muitipte, 
stacked, range) Вох plots (single and grouped) Stem-and-leaf 
diagrams Linear. quadratic. step. spline, palynomial, LOWESS, 
exponential smoothing Confidence intervals and ellipses (any alpha 
value) Smooth mathematical functions Rectangular or polar 
coordinates Log and power scales ANOVA interaction plots 
Histograms (regular, cumulative, fuzzy) Stripe and jitter plots 
Gaussian histogram smoothing Scauerplot matrices Voronoi 


Fan тисте 


SYSTAT is the only package 
to receive these three awards. 


tesselations Minimum spanning tree Maps with geographic 
projectians (U.S. state boundary Ша included, county and world 
boundary files available) Chernoff faces Star plots Fourier plots 
Pie chants Contour plots on regularty and irregularly spaced points 
Control charts and mits § Three-dimensional: Data plots Smooth 
function plots Vector plots Linear, quadratic, spline, least squares 
surface smoothing Typefaces that print in perspective. 


Data Management imporvexport Lotus, dBase. and DIF 
files Full screen data editor Full screen text editor Unlimited 
cases Missing data, arrays, character variables Capability to 
pracess hierarchical, rectangular or triangular files, irregular length 
records Character, numeric, and nested sarta Merge and append 
large files Unlimited numeric and character vanable transformations 
Subgroup processing with SELECT and BY Value labels and RECODE 
statements Macro processor with programming language, screen 
cantrol, fite manipulation. applications generation. and repart writing. 


SYSTAT operates on ІВМ PC's* and compatibles, MS-DOS? 
VAX*/Micravax and Macintosh" Site licenses, quantity prices and 
training seminars available. Мо fees far technical support 


SYSTAT 


RECOMMENDED 
PRODUCT 


SYSTAT. Intelligent software. 


for таге information call ar write: SYSTAT, Inc. 1800 Sherman Avenue, Evanston. Illinois 60201-3793 Tel: 708.864.5670 Fax: 708.492 3587 

For international representatives call: Australia 61.3.4974755, Canada 416.424.1700, Fintand 358.0.6923800, France 33.1.40935000. 
Germany 49 61.265950. Italy 39.587.213640. Japan 81.3.5902311, New Zealand 64.71.562675, Norway 47.3.892240, Sweden 46.8.110620, 
Switzerland 41.31.416611, The Netherlands 31.3402.66336, UK: Letchworth 44.462.482822, London 44.81.6926636. London SE 44.0753.841686 
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REMOTE 
CONNECTIONS 


A WAN can turn all your sites into one seamless whole? 
Don’t you believe it. 


ROEDY GREEN 


| n the broadest sense, a wide-area 

| network (WAN) is a group of com- 

puters that are both physically sepa- 

k rated by long distances and logically 
пей together. In the narrowest sense, it is 
a bridge that connects remote LANs so 
they look like one big LAN. 

In WANs, the three most important 
factors are speed, speed, and speed. 
When I was working in a lab doing solar- 
energy research, we needed to send data 
to a mainframe computer 30 miles away. 
My boss wanted to use a modem to send 
the data by phone line. I argued that this 
method would be too slow and suggested 
sending magnetic tapes via the company 
mail system. But since he was the boss, I 
did as he asked. 

When the programming was com- 
plete, I pulled a John Henry: I started up 
the file transfer by modem, and then I 
walked out to my bicycle with a tape 
under my arm and rode the 30 hilly miles 
to the mainframe. I arrived long before 
the modem file transfer was completed. 

People often think that you only have 
to connect the two computers to solve 
such a problem; they fail to realize just 
how slow modems really are. Figure 1 
gives you an idea of the magnitude of the 
problem. 

A WAN has two primary functions: to 
allow people who are geographically 
separate to share common information 
and to let them send messages to each 
other. To accomplish either of these 
functions, the appropriate LANs (and 
their respective computers) must be con- 
nected. 

There are six main ways to establish 
these physical connections: dial-up tele- 
phone lines, dedicated analog leased 
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HELATIVE THANSFEH SPEEDS 


Remote connections 


2400-bps modem | 


9600-bps V.32 
supermodem 


64-kbps ISDN 

1.5-Mbps DS-1 | 
leased digital circuit 

45-Mbps DS-3 

leased digital circuit 

52-Mbps 

SONET fiber optic 


Floppy disk 


10-Mbps Ethernet LAN 


ESDI hard disk 

100-Mbps FDD! 

Ж 4 | fiber-optic LAN 

| T ше 33-MHz 386 
Samko а 7 talking to RAM 


Speed (cps) 


Local connections 


2-Mbps LANtastic LAN | 


Speed (cps) 


Figure 1: When vou compare the transfer rates of modems, disk drives, and even high-speed fiber-optic lines with the internal 
speed of a 33-MHz 386, you can see how far telecommunications still has to go to clear the bandwidth bottleneck: If the J3-MHz 
bar were drawn without a break, it would be about 10 inches long. (The numbers shown are approximate theoretical raw speeds 


in characters per second, The scale shown is roughly f inch = 6,600.000 cps.) 


lines, dedicated Dataphone Digital Ser- 
vice (DDS) leased lines, packet-switched 
networks, ISDN, and fiber optics. (X.25 
packet-switching is being challenged by 
frame relay. For more information, see 
the text box "You've Been Framed" at 
right. Changes are in the wind for ISDN, 
too. For more information, see the text 
box "ISDN: Is It or Isn't It?" on page 
166.) In addition, you need a lot of soft- 


мате. 


BUIE ACTION SUMMARY | 


A wide-area network con- 
nects remote LANs and ties 
remote computers together 
over long distances. Its pur- 
pose is to enable the sharing 
of information among remote 
users. A WAN can accomplish 
this whether the computers 
are similar or dissimilar and 
whether the protocols are 
compatible or not. Complex- 
ity may be more difficult, but 
it's not impossible. 
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The OSI Laver Cake 

The Open Systems Interconnection (OSI) 
Reference model breaks the software 
puzzle down into seven independent 
pieces, or layers (see figure 2). This kind 
of layering is analogous to structured 
modular programming: Tt creates a rela- 
tively bug-free, easy-to-modify, casy-to- 
maintain system. 

The application layer is the highest 
level. It interfaces with users, fetches in- 
formation from databases, and transfers 
whole files. It is the raison d'etre of the 
whole process. The application layer is 
not in the least concerned with Aow any 
of this work gets done. It delegates those 
problems to the next level down, known 
as the presentation layer. As a capable 
administrator, the application layer never 
directly meddles with any layers below 
the presentation layer. The application 
layer always accomplishes its ends by 
making requests of presentation-layer 
services. 

The presentation layer compresses 
transmissions and encrypts them for se- 
curity. It foists off the transmission de- 
tails on the next-lower level, the session 
layer. 

The session layer makes the initial 
contact with other computers and sets up 
the lines of communications. It uniquely 
names all the different players that want 
to talk with each other. The session layer 
passes the buck to check for messages re- 
ceived to the next lower level, the trans- 


port layer. 


THE OSI MODEL 


Application layer | 


Presentation layer 


Transport layer 


Network layer 
Data-link layer 
Physical layer 


Figure 2: The Open Systems 
Interconnection Reference model breaks 
software into seven independent pieces 
to simplify programming, modification, 
and maintenance. It separates the pieces 
by functionality. 


Session layer 


The transport layer is the auditor in 
charge of checking that all data is re- 
ceived correctly, end to end, even if it 
had to be relayed via several intermediate 
computers. The transport layer may also 
break long messages into convenient-size 
packets. It delegates the work of sending 
the packets to the next lower level, the 
network layer, 

The network layer plans the routing of 
the packets; they may need to travel over 
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You've Been Framed 


n the Future, the most important 

function of a wide-area network 

(WAN) will be to connect LANs. 

Presently, you can characterize 
most wide-area LAN-to-LAN connec- 
tions in one of two ways: expensive or 
slow. Frame-relay technology promises 
a middle path. 

Companies with a lot of cash and very 
few networks to connect can always 
establish dedicated Т1 point-to-point 
links between all the LANs on the net- 
work. Such a circuit-switched network 
provides high-speed interconnections, 
but the price is high, not only in terms 
of cost, but in efficiency and flexibility. 
For example, adding another network to 
a six-network mesh would mean estab- 
lishing six additional T1 connections. 


The X.25 Route 

Most companies with multiple LANs to 
connect opt for either public or private 
X.25 packet-switching networks. X.25 
is an international standard for encapsu- 
lating data with the routing information 
necessary to transmit it over a network 
of X.25-compliant switches. X.25 is 
characterized by robust error checking 
that virtually ensures error-free trans- 
mission. 

The reason for X.25's robustness in 
error handling can be found in its roots 
in the 1970s, when the telecommunica- 
tions infrastructure was primarily ana- 
log. Digital switches and fiber-optic 
channels that provide digital end-to-end 
connectivity were still in the future, as 
were vastly improved analog transmis- 
sion technologies. Robust error han- 
dling was a must. 

The drawback to this robustness is 
throughput. Assembling an X.25 packet 
al the LAN-to-WAN interconnection is 
a time-consuming process, so much so 
that the fastest LAN links to an X.25 
network are normally 56,000 bps. That, 
in addition to the fact that X.25 packets 
are checked for errors at every switch 
along their route, means that X.25 net- 
works simply don't have the bandwidth 
to seamlessly interconnect multiple 
LANs. 


Bob Ryan 


Frame-Relay Packets 

Frame-relay technology is a recent de- 
velopment in packet switching that rec- 
ognizes the advances made in the past 
20 years in both the communications in- 
frastructure and the processing power 
that can be brought to bear in network 
interconnection devices. Sometimes de- 
scribed as a subset of X.25, frame relay 
actually has its roots in efforts to give 
ISDN a packet-switching capability. 
The most exciting benefit of frame- 
relay networks is that they are expected 
to provide up to 10 times the throughput 
of X.25 networks. 

In contrast to X.25, which resides in 
both the network and data-link layers of 
the Open Systems Interconnection mod- 
el, frame relay resides within the data- 
link layer only, thus eliminating much 
of the X.25 overhead. In fact, the 48 bits 
used to encapsulate a frame-relay pack- 
et 15 only 20 percent to 25 percent of the 
overhead of a typical X.25 packet. 

Аз a data-link protocol, frame relay 
deals with how packets are assembled 
and routed over a network. Frame relay 
also deals with multiplexing different 
data streams. Unlike X.25, which mul- 
tiplexes individual data streams in the 
network layer, frame relay uses the 
link-access protocol of the ISDN D- 
channel, which performs multiplexing 
in the data-link layer. By avoiding ser- 
vices handled by the processing-inten- 
sive network layer, frame relay speeds 
up throughput dramatically. 

One of the biggest differences be- 
tween X.25 and frame relay is in error 
correction. А frame-relay packet is 
checked for errors only when it is sent 
to or received from the network. Thus, 
error checking is relegated to the pe- 
riphery of the network, which is then 
free to concentrate on routing packets. 
Frame relay recognizes the ability of 
modern interconnection devices to han- 
dle error detection and correction (and 
other functions), freeing the network to 
move packets more expeditiously. 

With frame relay's low overhead re- 
quirements, companies can offer TI 
interconnections to the network back- 


bone. Instead of offering a bandwidth 
limited by a 56,000-bps interconnec- 
tion, frame relay offers LAN-to-LAN 
connections that are 10 percent or more 
of local LAN speed. The effect is a logi- 
cal network comprising all the LANs at- 
tached to the frame-relay backbone. 


Frame Relay Goes Public 

Although the frame-relay standard has 
yet to be finalized, vendors are rushing 
frame-relay services and products to 
market based on specifications that have 
been published by CCITT and ANSI. 
Any changes required down the road to 
comply with thc final standard will be 
dealt with through software upgrades. 

Many vendors, including AT&T, 
StrataCom, and Northern Telecom, are 
currently shipping frame-relay equip- 
ment, and many more pian to ship this 
year. In the services area, WilTel be- 
came the first long-haul carrier to make 
a public frame-relay service available 
when it began its service in March. 
CompuServe, GTE/Sprint, and BT 
Tymnet have announced that they will 
have public frame-relay services in 
place by the end of the year. 

Even the Bellcore companies, which 
have invested heavily in switched-multi- 
megabit data services (SMDS), are tak- 
ing another look at frame-relay technol- 
ogy, with NYNEX and Pacific Bell 
commilted to testing. Network manag- 
ers' desire to link their far-flung LANs 
as soon as possible may adversely affect 
the acceptance of SMDS, which will lag 
behind frame relay in the marketplace. 

Frame relay will usher in a new era in 
LAN-to-LAN wide-area connectivity. 
It wil! let companies link their disparate 
LANs into a logical whole while main- 
taining a level of throughput unattain- 
able with X.25. As LANs become stan- 
dard in businesses both large and small, 
frame relay will ensure that geographi- 
cally separated LANs act together as an 
integrated whole. 


Bob Ryan is a technical editor for 
BYTE's State of the Art section. You 
can contact him оп BIX as "b. ryan.” 
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ou don't necessarily have to have 

a LAN tying two remote com- 

puters together to exchange 

data. There are other methods. 
Here are some approaches to consider, 
starting with the simplest. 


* Direct modem-to-modem file transfer: 
In the simplest method, you fit each 
computer with a modem and some gen- 
eral-purpose communications software, 
such as Procomm. Then you play tele- 
phone tag until the two computers con- 
nect and you can transfer the file. 

You can use a protocol that automati- 
cally corrects errors and lets you pick 
up where you left off if the connection 
breaks partway through. However, such 
a protocol isn't intelligent enough to re- 
dial on its own if the line is busy. 


e Single-user BBS: One end of the con- 
nection runs unattended with some 
special software, such as TBBS (eSoft, 
Aurora, CO) or Wildcat (Mustang Soft- 
ware, Bakersfield, СА). You call into 
the BBS to either upload or download 
files, and you communicate with other 
users by leaving messages or files for 
them. 

The BBS requires less labor than the 
modem method, since one end runs un- 
attended; if you use scripts, both ends 
can run unattended. However, you may 
get a busy signal when you cail. 


е E-mail service: This type of connec- 
tion acts much like a BBS: You drop off 
E-mail at an electronic post office, and 
other users pick it up later. Mail consists 
of messages and files. However, there 
are several differences. 

Ап E-mail user interface tends to be 
simpler than a general-purpose modem 


several segments to get to their final des- 
tinations. It looks for alternative uncon- 
gested routes and acts much like an air- 
traffic controller. However, the network 
layer just plans the routes; it doesn't actu- 
ally send any data. That's the job of the 
next level, the data-link layer. 

The data-link layer is also an auditor, 
in charge of ensuring that each packet 
travels safely through its route. However, 
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utility. Some E-mail services handle 
mail in the background so you can con- 
tinue using your computer for other 
tasks. E-mail is designed to handle 
more callers than a BBS, so you rarely 
get a busy signal. And if you do, most 
E-mail software automatically resched- 
ules the call for a few minutes later. 

However, the biggest difference be- 
tween a BBS and E-mail is in scope. 
BBSes are designed for use primarily 
within a single city. You must call long- 
distance to use a remote BBS. To use a 
remote E-mail system, you make a local 
call to the packet network (е.р., Tymnet 
in the U.S., Datapac in Canada, Tele- 
pak in Sweden, or Telepac in Singa- 
pore). The packet network then relays 
your mail, halfway around the globe 
if necessary, to the central-post-office 
computer, Because the packet network 
is all digital and the E-mail software 
automatically corrects errors, including 
disconnects, mail almost always arrives 
error-free without manual intervention. 

However, you cannot hold a real-time 
conversation with someone on E-mail; 
you have to exchange mail messages. 
Also, you must send mail to a particular 
person or group of people; you can't just 
post messages for any interested party 
to read, the way you can with a BBS or 
conferencing system like BIX. And you 
can't share a common database, 


e Terminal emulation: The first CRT 
capable of sharing a telecommunica- 
tions line with other terminals, the IBM 
3270, was a smashing success; thou- 
sands are still in use in many of Ameri- 
ca's largest corporations. 

You often find perfectly capable per- 
sonal computers pretending to be one of 
these old 3270 terminals. They careful- 


the data-link layer's concerns are local— 
one segment of the journey. If a packet 
arrives garbled, the data-link layer ar- 
ranges to have it re-sent. In contrast, the 
transport layer ensures end-to-end de- 
livery. 

Finally, the physical layer is at the 
very bottom of the stack. It mindlessly 
sends a string of bits from one computer 
to another. Whether or not the data ar- 


Let Me Count the Ways 


ly emulate all its eccentricities and 
mask their own native intelligence. It is 
as if two capable ambassadors from the 
U.S. and the U.S.S.R. decided to con- 
duct their discourses in baby talk. 

The 3270 interface is stable and well 
understood, however, and you can eas- 
ily tie into existing mainframe pro- 
grams designed to work with 3270s. In 
addition, the terminal itself has evolved 
over the years so the modern SDLC em- 
ulations are more efficient than the old 
BSC ones. 


* Remote-control software: With rc- 
mote-control software, such as PCAny- 
where (DMA, Huntington, NY), Close- 
Up (Norton-Lambert, Santa Barbara, 
CA), and Carbon Copy Plus (Micro- 
com, Norwood, МА), you can work on 
problems on a computer anywhere you 
are without having to go to its particular 
location. 

For example, you can phone a com- 
puter, remotely control its keyboard, 
and see what's on its screen. You can 
run programs on it—the programs run 
at full speed—and even reboot it. 

Behind the scenes, the software notes 
changes to the remote screen and sends 
them to your computer. When you press 
a key, the software in your computer in- 
forms the corresponding software in the 
remote machine, which in turn fools 
that computer into thinking that the key 
was pressed locally. 

Suppose you have a LAN with four 
workstations, and you add one more that 
sits unattended and is equipped with à 
modem. In the field, the salespeople 
have laptops and remote-control soft- 
ware. When they want to use the sys- 
tem, they dial into the dedicated sta- 
tion. They can then use the LAN exactly 


rives garbled 1s not the physical layer's 
problem. The supervisory work of all the 
higher levels simplifies the physical lay- 
er's job to just shoveling bits. 

Some of the different ways you can 
transfer information between remote 
computers fit the OSI model, but most do 
not. The text box "Let Me Count the 
Ways" above discusses various transfer 
options. 
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as if they were silting at that worksta- 
tion. The LAN is unaware that the 
workstation is remotely controlled and 
treats it like any other attended work- 
station. 

The big advantage of this method is 
there is no special programming. You 
just take a normal LAN or stand-alone 
application and add remote-control soft- 
ware, and, instantly, you can run the 
application remotely. The disadvan- 
tages are that you tie up a computer full- 
time, doing nothing but answering the 
phone. Busy signals can slow you down, 
and you need a direct long-distance con- 
nection, But the method works well if 
you make complex queries. 


* File-server model: When most people 
think of a wide-area network, they think 
of software that links them with a file 
server on a remote LAN. The software 
makes the remote file server appear to 
be local. Unfortunately, this is just 
about the least efficient way to use your 
telecommunications resources. 

A file server is a brain-dead slave 
with limited capabilities. It can either 
fetch some bytes off the disk or store 
them there. The file server isn't bright 
enough to do any filtering for you. Con- 
sider what would happen if you ran a 
program to sequentially sift through 
10,000 database records, summarizing 
a select few into a one-page report: The 
file server would transmit every single 
record in the database to you over the 
phone line, insisting that you select the 
small subset of interest yourself. Тһе 
file-server approach is appropriate only 
if you are careful never to request large 
amounts of disk I/O inadvertently. 


е The time-sharing model: Time-shar- 
ing makes exactly the opposite assump- 
lion. It presumes that the central data- 
base server is large, powerful, and in- 
telligent. This view usually errs a little 


Proper Protocol 

A protocol could be considered a system 
of etiquette; it is a rigidly formal, very 
terse language of numeric codes com- 
puters use to control the flow of messages 
between them. There are many different 
protocols. There are separate ones for 
each layer in the OSI hierarchy and hun- 
dreds of possible variations in them 
across the different levels. Since OSI's 


too far in the other direction. 

You run a large program remotely on 
the central computer. This program has 
only one purpose: to serve one remote 
user. It is oblivious to all the other users 
and does no work for them; it sits and 
waits patiently for you to enter more in- 
formation. It remembers what you 
keyed in previously and adjusts itself 
based on that history. 

There are four major drawbacks to 
this approach. First, the main computer 
has to run a different program for each 
remote user, and it must run these pro- 
grams simultaneously. This requires 
quite a bit of RAM. There are two pri- 
mary ways to lower overhead: swap to 
disk and keep only one copy of a pro- 
gram in RAM while making it look like 
there are two independent copies. Time- 
sharing systems tend to bog down with 
the overhead. 

Second, these remote-control pro- 
grams are largely unaware of what other 
slave programs are doing. None has a 
bird's-eye view of the whole. The pro- 
grams tend to stumble about in the dark 
tripping over each other, using primi- 
tive record-locking mechanisms for co- 
ordination. 

Third, traditionally, time-sharing 
paradigms presume you are sitting at a 
teletypewriter. Thus, they rarely exploit 
any remote intelligence. And fourth, if 
the system crashes, it is hard to recon- 
struct a time-sharing system the way it 
was just before the crash. 

Time-sharing works best for statisti- 
cal inquiry rather than specific record 
inquiries or updates. It is not well suited 
to updating shared databases, but it is 
the only way to go for ad hoc data analy- 
sis. The main advantage of time-sharing 
is that only the distilled essence of the 
data needs to be transmitted, since the 
central computer can read thousands of 
records and summarize them in a few 
bytes. 


ascendancy is recent, all the older proto- 
cols and many of the newer ones violate 
its guidelines. 

In order for two computers to commu- 
nicate successfully, they both have to 
agree on a common set of protocols. If 
the two computers cannot find a protocol 
that they both speak, you need a translat- 
ing device to create a bridge between 
them. 


* Transaction processing: The airline 
industry and banks think in terms of 
transaction processing (TP). Remote 
stalions create a concise request packet 
describing a discrete unit of work to be 
done, such as "make a reservation,” 
"deposit $100," or "ask how many 
seats are available on the Los Ange- 
les-to-New York flight next Christmas 
Eve." 

The remote station carefully hones 
the packet down to the bare bones and 
sends it off. At the central site, packets 
arrive from a variety of locations. They 
are routed to the program that special- 
izes in handling their specific trans- 
action type. А specialist program can 
maintain an overview of what is happen- 
ing companywide. For example, the 
program that handles bank deposits can 
maintain RAM-based running balances 
for each teller and for the bank as a 
whole. The central computer then sends 
back a result packet that is compressed 
as tightly as possible. The remote sta- 
tion decompresses the information and 
displays it. 

Coordination can be very simple in a 
TP system. Since only one routine han- 
dies all the deposits, it doesn't need 
to coordinate its efforts with hundreds 
of other interfering processes. It only 
needs to coordinate with a single with- 
drawal-handling routine. As in time- 
sharing, the TP routines may call on 
database engines such as Structured 
Query Language to perform complex 
inquiries. 

TP is an efficient electronic assembly 
line. It is the method of choice when you 
have high volumes of repetitive work. lt 
makes optimal use of both the central 
computer's resources and the transmis- 
sion lines. Banks love TP because if the 
system crashes, they can replay a log of 
the neatly unitized transactions and ac- 
curately reconstruct the database the 
way it was just before the crash. 


The protocol match between comput- 
ers has to be absolutely perfect; if people 
worked the way computers do, you would 
need to hire a translator anytime some- 
one in Texas phoned someone in London, 
just because they have a few small differ- 
ences in the way they use the English lan- 
guage. 1 cannot stress the importance 
of rigidly standard, common protocols 
enough. 

continued 
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ISDN: Is It or Isn't It? 


ecause of a number of inherent 

problems, the coming of ISDN 

has become an industry joke. 

During its lengthy evolution, 
computer users had just about given up 
hope of its ever becoming a reality. 
Many have dubbed ISDN the ultimate 
“virtual technology.” 

But on February 26, Mike Walter, 
vice president of sales and marketing 
for the Corporation of Open Systems 
(COS), announced a development that 
may put the “oomph” back into the 
push to deploy ISDN. The announce- 
ment disclosed the commitment of a va- 
riety of major ISDN companies and or- 
ganizations to an implementation 
agreement called National ISDN 1. 

The agreement aims to standardize 
some of the interfaces, protocols, hard- 
ware, and software whose compatibility 
is essential to making the use of ISDN 
ubiquitous and transparent (see "The 
Ultimate Link?" in the July 1988 
BYTE). It’s called "National" ISDN 1 
because certain facets of U.S. and inter- 
national ISDN environments are not to- 
tally compatible. The National ISDN 1 
agreement proposes to standardize the 
ISDN technology across the board in 
the U.S., but it will not yet address the 
issue of global compatibility. 

Walter states that, with the new 
agreement, ISDN services “will be 
widely available by late 1992. Through 
the implementation of standards, ISDN 
capabilities, such as the interconnection 
of personal computers or video Irans- 


Apples and Apricots 

If you have two LANs that speak the 
same physical-layer protocol (e.g., 
Ethernet), you can connect them with 
a simple low-cost repeater. 1f the two 
LANs speak Ше same data-link layer 
protocol (e.g., IEEE 802.3), then you 
can connect them with a bridge—even if 
they differ at the physical layer. If the 
two LANs have a common network-layer 
protocol (e.g., Novell IPX), you can con- 
nect them with a router. If two LANs 
have nothing in common, you must resort 
to connecting them at the highest (appli- 
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mission, will become as widespread and 
as easy as placing a voice call is today." 
The upshot of this agreement is that the 
technology could finally move forward 
at a rapid pace. You may at last find 
yourself able to send and receive voice 
and data—and even video in a basic 
form—end-to-end over the telephone 
that already sits on your desk. 

“Рог the first time, an industrywide 
consensus has been reached to develop 
and deliver, by late 1992, ISDN ser- 
vices in the public telephone network 
based on a standard set of technical 
specifications and implementation 
agreements," stated Walter. 


Promises, Promises... 

Analysts predict that by the end of this 
year, approximately 192,000 ISDN 
lines will be installed and operating do- 
mestically. Unfortunately, many of the 
users of these lines will not be able to 
communicate with other ISDN users be- 
cause of the present incompatibility of 
equipment among different vendors' 
switches. This phenomenon is known as 
island ISDN. 

The Regional Bell Operating Compa- 
nies (RBOCs), switch and Customer 
Premises Equipment (CPE) vendors, 
standards organizations, and users all 
have high hopes for the potential that 
ubiquitous ISDN 1 offers. But is it sim- 
ply another case of too little, too late? 
Many believe that ISDN is a technology 
that should have been put in place at the 
beginning of the microcomputer age and 


cation) level with a gateway. Finally, a 
brouter is a chameleon device that can act 
as either a bridge or a router. 

A bridge is more expensive than a 
repeater, because it handles data-link 
functions and potentially two kinds of 
physical attachments. A router, in turn, 
is More expensive than a bridge, because 
it adds the complexity of the network- 
layer functions. A gateway is the most 
complex of all. 

The cardinal rule is that the more sim- 
ilar two computers or LANs are, the 
more efficient, simple, inexpensive, and 


that, at this stage of the game, it will re- 
ceive its "15 minutes of fame" only asa 
speedy alternative to the modem. 

Others say, "not so." ISDN standard 
technology has already been imple- 
mented for digital network-access lines 
and central-office, switch-to-switch in- 
leroperability (ANSI 2B1Q transmis- 
sion standard and Bellcore Technical 
References 444 and 448). The goal of 
National ISDN 1 is to speed up the de- 
ployment of ISDN technology across 
the board. 

John Seaholtz, vice president of tech- 
nology and information services for 
Bell Atlantic, says, “The word National 
is very important. It reflects the scope 
of the ISDN deployment. It is nation- 
wide. The number 1 indicates that this is 
the first foundation set of capabilities 
and that more will follow." Seaholtz 
adds, "We support deployment of a 
common ISDN platform that includes an 
agreed-upon list of testing tools and pro- 
cedures—and a timetable for ISDN con- 
formance iests—that reflect the needs 
contained in the consolidated view." 


Necessity, the Mother of ISDN 1 

The ISDN I agreement proposes to stan- 
dardize the signaling protocols and 
messages used between users' equip- 
ment and the network and invoke uni- 
form services, such as data connections 
and call forwarding. In essence, say 
representatives of COS, a standard 
ISDN platform will meld the currently 
fragmented ISDN market to provide the 


generally satisfactory the connection 
will be. Unfortunately, most of the time 
you have no choice; the computers that 
are to be connected are already in place, 
as stubbornly different as Apples and 
Apricots. 


Efficiency First 

Today’s linking software can be seduc- 
live, creating the illusion that two sites 
are one—as well-linked as though they 
were in the same room. However, it is 
only an illuston. If you take the conve- 
nience too seriously, you can find your- 
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economy of scale necessary lo produce 
affordable, profitable products. 

Steve Jones, director of switched ser- 
vices, product management, for North- 
ern Telecom, states, "Currently, ISDN 
is a proprietary capability—different 
switches offer different services. What 
this implementation agreement provides 
is the potential to buy ISDN right off 
the shelf. It will take a while for users 
to be able to buy ISDN devices at Radio 
Shack, go home, and have the service 
all ready. But that is the aim of National 
ISDN 1,” 

The structure of National ISDN | was 
created by Bellcore, the North Ameri- 
can ISDN Users (NIU) Forum, and sev- 
eral key telecommunications firms. Its 
technical innards are composed of the 
NIU Forum Implementer's Agreements 
(IAs) and a number of Bellcore Techni- 
cal References, or TRs. (For the five 
most important Bellcore Technical Ref- 
erences for ISDN, see the table.) 

The LAs generated by the NIU Forum 
provide for the use of ANS] standard 
specifications for an ISDN. The lAs 
were developed and approved by indus- 
iry and user representatives participat- 
ing in the individual expert working 
groups. The 1As exist to expedite the 
development of ISDN capabilities; to 
promote interoperability of ISDN com- 
munications equipment; and to provide 
a universal, multivendor implementa- 
tion. TRs are documents thal dictate 
how a service or a device must be de- 
signed for it to work on Bell company 
networks. 

Until the technology specified in 
these IAs is put into place, companies 
that offer ISDN products can only pro- 
vide vendor-specific versions of it, 
which may or may not be compatible 


self in serious trouble. 

By way of analogy. a wallet full of 
credit cards creates the itluston that you 
have tens of thousands of dollars in cash 
to spend. This may be convenient, but it 
is also an illusion—at least in my case. If 
you took this "virtual money" too seri- 
ously and spent it as freely as if it were 
real money, you'd soon end up in bank- 
ruptcy court. 

In reality, two sites are linked only by 
the thinnest of pipes, and you must do 
your best to avoid clogging them with 
traffic. 


ISDN DOCUMENTATION 


Here are the five most important Bellcore Technical References that the 
National ISDN I agreement is based оп. 


TR268 provides standard signaling between the mdividual and the public network 


This is the foundation for terminal portability 


TR444 and TR448 dehne the standard protocols that allow ISDN services to nde 


on the Signaling System 7 (557) network. 


TR317 defines the protocols for standard 557 networking between the Local 
Exchange Carrers’ (LEC's) Local Access Transport Area (intraLATA) switches that, 
when combined with TR444 and ТЯ448, can deliver ISDN services 


TR394 defines the protocols for standard 557 networking of interL АТА switches 
that, when combined wilh TR444 and TR448, provide the interface for ISDN 


services and the interexchange network. 


with products from other companies. 
The goal of National ISDN 1 is to 
achieve uniformity of network inter- 
faces and service offerings. 

But at the moment, National ISDN | 
is only a concept. There is much to be 
done before the agreement becomes a 
reality. 

Among the issues to be resolved is 
concern about ISDN's speed limita- 
tions. High-quality video and interac- 
tive communication of high-resolution 
images (digitized video) requires data 
transfer rates of 50 to 100 kilobits per 
second. Another issue yet to be ad- 
dressed is the standardization of ISDN's 
more sophisticated features. In addi- 
tion, older equipment that conforms to 
proprietary applications and standards 
may not be reconfigurable. 

National ISDN 1 industry players 
have their work cut out for them. They 
must implement a standard interface be- 
tween terminal equipment and the pub- 
lic network and speed up the universal 
deployment of Signaling System 7. 557 


Traffic Control 

The primary technique used to cut down 
the traffic on a line is to place some intel- 
ligence at each end. The smarter the two 
boxes are, the more terse their communi- 
calions can be. 

For example, if you need to transmit a 
list of dates, you might send each date as 
a 10-byte string: 12/31/1991. However, 
if you have some local intelligence, it can 
convert this date to unsigned binary days 
since January 1, 1860, for example; such 
а date would take only 2 bytes to send. 
The receiver can easily reconvert the 


is a common-channel signaling system 
that allows telephone calls to be set up 
by packetized signaling in a separate 
channel outside the voice band. 

And then there is the difference be- 
(ween talking a good game and making 
it all really happen. Susan Schuman, 
ISDN product manager for Apple, one 
firm marketing an ISDN software de- 
veloper's toolkit, says, "A lot of CPE 
vendors are taking the step, as are some 
of the RBOCs, but the infrastructure 
has to be put in place. We all have to 
stand up, make a commitment, and say, 
‘we're going 10 do it." Aggressive im- 
plementation plans need to appear, and 
there must be a public decision that we 
are moving in this direction. The phone 
companies have to do more than pay lip 
service to ISDN—they are very lethar- 
gic. І want to be able to call up an RBOC 
and say, ‘I want ISDN,” ” 


Janet J. Barron is a BYTE technical 
editor. You can contact her on BIX as 
"neural." 


dates and put the slashes back in if they 
are needed. 

You can use local intelligence and a 
data-entry language to paint screen dis- 
plays, generate error messages, and ex- 
pand numeric codes to meaningful de- 
scriptions. You don't need to send all 
that extra data over the communications 
lines. By validating keyed data locally, 
you can further cut down the traffic. 
Data compression can reduce it even 
more (see “‘Lossless Data Compres- 
sion," March BYTE). 

The most effective way to avoid traffic 
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а very smart move. 
But, as you may have 
discovered, it's not 
as easy as putting a 
desk. = That's why 
we developed hDC 
Windows Express™, 
the corporate menu 
system that puts you 
back in control of 
the company work- 
station. и And that's 
why we're making 
Moving to Microsoft * 
Windows™ available 
to you for just $7.95.* 
This handy guide 


copy, and a free disk 
of hDC utilities, call 
800.321.4606 today. 
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Standardization. 
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hDC Windows Express, the fast painless 
way to move Windows. It provides: 


¥ Standard Windows Menus 


m Create a company-wide interface 

в Сгеаїе menus for specific work group needs 

а integrate DOS and Windows applications 
seamlessly 

8 implement menus easily over multiple 
workstations 

а Support multiple users on a single workstation 


Y Comprehensive Network Support 


B Works with all Windows 3.0 compatible 
networks 

E Environment variable support allows standard 
menu to be tailored by department or user 


Y Simplified Network Adminstration 


m Create custom network ...4 г, 
menus easily ҒА а 

a Edit network menu « Windows 

А ; Ех makes 

file— while users in cello Bon 
are accessing files end for LAN 

и Reduce training and administrators to 
support costs use on Windows 

и Site license programs e Workstations.” q 
available 4 ^ 


¥ Enhanced System Security/Control 


п Separate Editor program for menu design 

a Password protection 

п Option to disable access to file operations 
such аз move and delete 


Suggested U.S. retail price $99.95 


hDC Computer Corporation 
6742 185th Avenue NE 
Redmond, Washington 98052 


Суйе reprinted trom PC Maganne, February 091 ee ee 
Cuprian 1990, БМ; Compete Comper ation, Ы Windes Epeen ene Irademaris of iC 
Computer Corporation. Microwaott h е ego” b кетгі; and Wiis of a Ladera, of 
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is to store the data nearest to the people 
who will be using it most. They can then 
access the data directly, without using 
the communications lines at all. All too 
often, managers insist on putting all the 
data in one place and all the people in 
another. 

But what if two large, geographically 
separated groups of people both need 
high-volume access to the same data? 
One method is to make duplicate copies, 
one stored locally for each group. But 
then how do you keep the two copies 
synchronized? 


* You can send changes to both copies. 
Then you can examine the up-to-date 
local copy as much as you want without 
using the link. 

* You can make one copy read-only. 
Then one group can look but not touch. 
Each night, the read-only copy receives 
an update of the changes that were made 
to the other copy. During the day, the 
read-only group makes do with a slightly 
stale copy (which can also act as a hot 
backup if the master copy fails). 

* You can allow both groups to update 
their local copies. However, the first 
group doesn't see the changes that the 
second group makes, and vice versa. At 
night, both groups send their aggregate 
daily changes to a central site where a 
batch program merges them. Then the 
merged changes go back to the groups so 
that the next day they start out in sync 


again. 


Keep Your Eyes Open 

When you start to set up a WAN, it's im- 
portant to remember that similar com- 
puters or LANs are easier and less ex- 
pensive to connect satisfactorily. You 
should also bear in mind that common 
protocols simplify the connection pro- 
cess. 

But managing network traffic is the 
major challenge. You have to find ways 
of avoiding clogged network arteries. 
"Rush-hour" conditions will leave ev- 
eryone steaming and screaming with 
frustration. Never allow the WAN to se- 
duce you into believing the illusion that 
all the sites are tied into one seamless 
whole. Keep one eye on the traffic at ail 
times. 8 


Roedy Green, president of Canadian 
Mind Products in Vancouver, B. C., Can- 
ada, builds custom computers and writes 
custom software for charities. He is the 
author of the public domain Abundance 
database and data-entry language (see 
"Abundance," October 1986 BYTE). 
You can reach him on BIX as "roedy. " 
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Implementing a corporate WAN is a bit like trying to nail jelly to a wall— 
it's pretty slippery, and the end result can be unsatisfactory 


PETER STEPHENSON 


. | ow that LANs are commonplace 

Bj іп most medium and large com- 

М panies, wide-area networks have 
a 1 become the next communica- 
tions frontier. However, the implementa- 
tion of a WAN often founders due to a 
lack of definition and limited product 
support. 

While the issues of interconnecting 
LANs within an enterprise pose some in- 
teresting questions—and occasionally 
some difficult choices—implementing a 
corporate WAN is a bit like trying to nail 
jelly to a wall. It's pretty slippery, you 
get your hands dirty, and the end result 
can be unsatisfactory. 

To help pin the subject down, I'll be- 
gin with a few definitions. When I speak 
of a node, Ї am referring to a single point 
of entry for data on a WAN. That could 
be a LAN, a mainframe, a personal com- 
puter, or a terminal. A site means a col- 
lection of nodes, usually in the same 
building. And a campus is a collection of 
sites in a compact area, such as a college 
campus, an office complex, or a military 
base. Campuses characteristically have 
one telephone private-branch-exchange 
system. Sites not having a common PBX, 
even though they may be physically close 
to cach other (e.g., across the street), are 
considered separately, because access to 
their internal phone systems differs. 


In the Beginning 
LANs constitute a fairly well-defined ar- 


chitecture, complete with specific, gen- 
erally used protocols, but WANs are far 
more fuzzy. Basically, a WAN is little 
more than a group of campuses intercon- 
nected over a wide area so that they can 
move and share information. If you think 
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that sounds somewhat vague, you're сог- 
rect. Unlike LANs, with WANs, form 
follows function. 

For example, if I want to transfer a file 
from my headquarters in New York to a 
sales office іп Des Moines, lowa, I will 


БЕТЕ Ё 


Wide-area networks can con- 
nect the various sites of your 
far-flung enterprise, but the 
process of implementing a 
WAN is very confusing. It isn't 
nearly as well-defined as put- 
ting in a LAN. However, there 
are steps you can take and 
questions you can answer 
that will help limit the con- 
fusion. 
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use a primitive WAN. All the file trans- 
fers might be accomplished with a simple 
asynchronous modem connection. The 
only real difference between that and a 
network of offices, factories, and field 
personnel is the size and complexity of 
the WAN. 

WANs are designed and configured to 
meet particular requirements. To a cer- 
tain extent, LANs are, too, but your 
choices are more limited and well-de- 
fined with LANs. You can pick Ethernet, 
Token Ring, or another common proto- 
col. You then define by default the range 
of media available. Finally, you come 
down to a set of fairly straightforward 
hardware decisions. Add a bridge, a rout- 
er, and a brouter or two, and you're fin- 
ished. This is oversimplified, but it's ac- 
curate for purposes of illustration. 

WANs are not nearly as well defined 
or well structured. Their products seem 
to be aimed at solving isolated pieces of 
the WAN puzzle. You are left to assemble 
it yourself. There's an old adage that 
says, “Іп a divorce, the only winners are 
the lawyers." In a WAN, often the only 
winners are the integrators who are 
called in to make everything work. How- 


ever, you can take a few steps to limit the 
confusion. 


Step 1: Define the Requirements 
This step is not significantly different 
from planning a LAN in concept, but in 
scope, it's orders of magnitude greater. 
First, you must define the sites to be in- 
terconnected and the connections be- 
tween them. At this point, you're not 
concerned with the nature of these con- 
nections, just with the paths themselves. 
Defining the paths will help you deter- 
mine the optimum carrier or mix of car- 
riers for your WAN. You can't make a 
choice until vou know the nature of the 
connections, but you can at least begin to 
see the options. 

Usually, the options for interconnect- 
ing a WAN are limited to private or pub- 
lic networks. If the connections are lim- 
ited, fairly generic, and not constant, a 
public data network, or value-added net- 
work, may be the best bet (see the text 
box “Selecting a PDN” on page 176). If 
you have many connections and lots of 
24-hour on-line connections, a private 
network may make more sense. Either 
way, you will be using the facilities of a 
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PDN. Sometimes, you can justify a true 
private network, which uses dedicated, 
company-owned transmission equip- 
ment, but those times are rare. 

For smaller networks, an alternative 
to PDNs or company-owned systems 
would be one of the broadband offerings, 
such as T1. Т1 is a circuit-switched sys- 
tem (PDNs are packet-switched) avail- 
able through most long-distance tele- 
phone carriers. Accessing these systems 
requires far more equipment on your part 
than accessing a PDN does. Ali the 
phone company offers is the transmission 
facility. Selecting protocols, routing, 
and access to the network is up to you. 

For simpie point-to-point WANs with 
few nodes, Т1 or some of the faster 
media can make a lot of sense. Аз the 
WAN becomes more complex, however, 
you'll benefit by letting a PDN take over 
the long-distance headaches. T1 circuits 
are generally dedicated point-to-point 
connections, terminating at various 
premises. Also, the price you pay for 
most ТІ lines is based on distance. What 
you pay for the use of packet networks is 
based on packet usage. A packet, as 
PDNs define and charge for them, is 


nothing more than a single protocol 
(e.g., X.25) data frame. 

Next, you need to determine the nature 
of the data that you will be moving over 
the WAN. Are you going to simply trans- 
fer files? Do you have on-line connec- 
tions (e.g., LAN bridges, terminals on a 
mainframe, or LAN-to-mainframe con- 
nections)? How many of the paths must 
be on-line simultaneously? How about 
voice and video? Will you be required to 
transmit them as well? Do your network 
paths cross international boundaries? 
Does the data move in spurts, or is it con- 
stantly moving? 

What is the nature of the connections 
between sites? Are the links personal 
computer-to-personal computer, per- 
sonal computer-to-LAN, LAN-to- 
LAN, personal computer- or terminal- 
to-mainframe, LAN-to-mainframe, or 
mainframe-to-mainframe? Do you have 
distributed databases? How about laptop 
users who need to dial into the system re- 
motely? What platforms that must inter- 
connect are located at each site? What 
protocols are they using? What operating 
systems? When are asynchronous con- 
nections appropriate, and when must 


onone of the 


point-to-point synchronous circuits be 
established? 

Security is also a serious issue. Al- 
though you'1] need to add security to the 
WAN to protect data during transmission 
and ensure that the ports at each node on 
the WAN have acceptable access control, 
existing security requirements at a node 
can materially affect the nature of its 
connection to the WAN. 

Finally, what are the natures of the 
various campuses that must intercon- 
nect? Should you interconnect the sites 
on the campus or let the WAN provide the 
interconnections? How much interaction 
occurs on the campus as compared to 
long-distance interaction? Depending on 
its size and nature, you may want to save 
the cost of networking the campus and let 
everyone communicate via the WAN. 


Step 2: Explore the Options 

You need to determine how you would 
solve specific problems as if each one 
were the only thing you had to concern 
yourself with. You don't need to make 
any choices yet, but you do need to know 
what the options are and what their costs 
might be. Here are some generic options 


major 
ultimate DOS. 
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for several typical requirements. 

File transfer. You can transfer files in 
various ways (see the text box "Let Me 
Count the Ways” on page 164). E-mail is 
potentially the cleanest and most elegant 
option. However, this approach assumes 
the existence of a companywide E-mail 
system that supports file attachments 
over all the platforms it connects to. 
When a company uses—as most do—sev- 
eral E-mail systems over a variety of 
platforms, such file transfers can be- 
come very difficult. 

LAN-to-LAN connections. These are 
most often accomplished by the use of 
bridges, routers, or brouters. Bridges are 
usually used in multiprotocol environ- 
ments. Routers are often the best choice 
for long-distance connections. 

When you use routers for the long haul 
and bridges for the local sites, the physi- 
cal networks connected by bridges are 
seen as individual logical networks. For 
example, if you bridge four physical net- 
works in a building, the people who use 
those networks will see a single logical 
LAN. So, if you want individual physical 
networks on a WAN to appear as a single 
logical network, you should use bridges. 
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The main difference between bridges 
and routers is that bridges pass data on 
the basis of the data's ultimate destina- 
tion. They are intelligent, and they can 
learn the addressing schemes of the net- 
works to which they are attached. 

Routers, on the other hand, only know 
the addresses of the preceding and subse- 
quent routers or sources— where the data 
came from and where it will go. Because 
routers don't have to evaluate each packet 
for its final destination, they often per- 
form better on a busy long-distance WAN 
than bridges do. 

Brouters are a cross between bridges 
and routers. They are far more complex 
than either of the others. 

A well-thought-out WAN will use a 
combination of bridges, routers, and 
brouters. To determine which internet- 
working device is most appropriate for a 
particular location, you need to consider 
the traffic on each path. 

Load sharing. This is an option on thc 
more congested network paths. It simply 
means that the network looks at the traf- 
fic on alternative paths and selects the 
least congested. The data may have to 
travel over a longer distance, but if the se- 


lected path is significantly less congest- 
ed, the network response will be better. 
If you select a PDN as your carrier, load 
sharing is less important, because PDNs 
already implement it. 

Asynchronous dial-in. This is most 
often an issue when individuals in the 
field must access the network over phone 
lines. The subject also becomes relevant 
when the network is used primarily for 
file transfer. 

Keep in mind the impact of long-dis- 
tance telephone charges, especially from 
hotels, where long-distance rates are ex- 
ceptionally high. If you have a large 
number of field personnel who must dial 
in, it may make sense to use a PDN to get 
to a central modem pool (a collection of 
modems on a communications server 
that are accessible to other users on the 
network). 

Most large PDNs have asynchronous 
dial-in capability from nearly all major 
cities. Access to the PDNs is a local call. 
The cost trade-off is between a long-dis- 
tance charge and the packet rate. PDN 
charges are based on the number of pack- 
ets and distance instead of being based on 
distance and time, as regular telephone 


company charges are. 

If you choose asynchronous dial-in 
over a PDN, decide where the dial-in 
will terminate. You'll probably want a 
modem pool and a communications serv- 
er on the network to handle such incom- 
ing calls. Then you will want the com- 
munications server to have access to 
other nodes at other sites on the WAN for 
file transfers and E-mail. That type of 
system implies a centralized WAN that 
connects to branches like the spokes of 
a wheel, with the headquarters at the 
center. 

This configuration is usually best be- 
cause it makes adding new sites easy. It 
does not, however, provide alternative 
paths. If you are developing a truly pri- 
vate WAN (one that doesn't use PDNs for 
any long-distance connections), you'll 
want to provide additional transmission 
paths for network load sharing. 

Heterogeneous connections. In this 
case, I'm talking about LAN-to-main- 
frame connections or connections be- 
tween personal computer LANs and 
clusters of Unix workstations. The rules 
for interconnecting these different plat- 
forms, operating systems, and protocols 


on a LAN are not much different from 
those for doing the same thing over a 
WAN. The key is to provide whatever 
level of protocol translation is necessary 
to allow the various systems to commu- 
nicate. 

With a WAN, the connection options 
severely limit the link’s responsiveness. 
The speed of a direct connection is much 
greater than a long-distance carrier's. 
That limitation can dictate how you use 
the link. Interestingly, the rules that have 
always applied to the connection of a ter- 
minal to a mainframe over a dedicated 
communications circuit still apply in a 
WAN. The difference is that you need to 
take more devices into account. 

In most cases, you will use either a 
bridge, a protocol converter, or a termi- 
nal emulator to make a heterogeneous 
connection. If it sounds like you need a 
LAN just to make the outside connec- 
tions, that can be a good approach for the 
hub of corporate communications activ- 
ity. A single LAN containing asynchro- 
nous communications servers with mo- 
dem pools, bridges to other networks, 
terminal emulators for direct mainframe 
connections, and connections to main- 


frame communications processors can 
be quite useful. 

For example, if you are connecting to 
an IBM mainframe, you may want to 
bridge other LANs into a Token Ring 
that connects directly to a Systems Net- 
work Architecture (SNA) front-end pro- 
cessor. If you are connecting to a DEC 
VAX, you may want to use Ethernet and 
either DECnet or direct connections. 
The key is to provide as few layers of 
communications translation as possible. 
You should let similar systems talk to 
each other and try to get them talking to 
dissimilar systems over a single link. 

E-mail. This is perhaps the toughest 
requirement of all, because most WANs 
are by default heterogeneous networks, 
composed of a variety of platforms, oper- 
ating systems, topologies, and protocols. 
It's almost impossible to find an E-mail 
package that wil] work equally well on 
all the links. 

Well before anyone in the organization 
considers a WAN, what usually happens 
is that the mainframe users establish an 
E-mail network. The Unix users also 
find a package that suits their needs. 
Then the LAN users set up their E-mail 
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System—or systems, because it's normal 
for a large company to have many LANs, 
all planned by different groups. Because 
departmental LANs seem to just spring 
up, the probability of their using the 
same E-mail package is minimal. 

Then all these people will want con- 
nections to outside systems, such as MCI 
Mail or the Internet. Those connections 
imply an asynchronous dial-up system. 
The key is to find a shell that can access a 
variety of E-mail systems and present the 
results uniformly. The options are lim- 
ited or, depending on existing configura- 
tions, may be nonexistent. You may be 
faced with multiple accesses to multiple 
E-mail systems. 

There is no right or wrong way to build 
a WAN. But because the state of the art in 
communications is constantly changing, 
it's important to design the WAN to be 
able to take advantage of new technol- 
Ogy. You should be able to make changes 
and additions to the WAN without wiping 
it out and having to start over. 


Step 3: Plan the Links 
The heart of WAN planning is in com- 
munications link design. How will the 


sites on the WAN communicate? If you 
require asynchronous dial-in, will you 
use regular phone lines or access a PDN? 
You should lay out the dial-in links first. 
Designing communications links is an it- 
erative process. You start with what ap- 
pears to work on a path-by-path basis and 
then refine your choices as you discover 
conflicts. 

Suppose you decide to use a PDN for 
the asynchronous dial-in, and eventually 
you realize that it would make more 
sense to build your own system and own 
the communications hardware (assuming 
that everything is in a compact area and 
you already own microwave or satellite 
facilities). In this case, you probably 
want to rethink the decision to use a PDN 
for dial-in. 

Once you have the asynchronous paths 
worked out and have decided how to exe- 
cute them, move on to LAN-to-LAN 
connections. These are the most com- 
plex, because they use internetworking 
devices. Do you need dedicated channels 
(each transmission channel is leased by a 
single user for his or her own exclusive 
use), or can you get by with shared chan- 
nels (transmission channels shared by 


Introduci 


more than one user, such as nondedicated 
dial-in ports)? 

For most internetworking, the best bet 
is usually dedicated full-time channels 
over a PDN, such as BT Tymnet. These 
are communications links that are the ex- 
clusive property of the user, 24 hours a 
day, seven days a week. It is possible on 
some carriers to have part-time dedi- 
cated channels (e.g., a channel available 
during business hours five days a week), 
but there is usually no justification for 
such an arrangement. 

Finally, you need to add the large plat- 
form connections (assuming you have 
several campuses or sites to connect), 
Ordinarily, there wiil be a central com- 
munications point within a site that ev- 
eryone at the site can access. In many in- 
stances, the large platform computers re- 
side at remote locations, not at head- 
quarters. A dedicated computing center 
is likely to be located at its own remote 
site. 


Step 4: Select the Vendors 

Now you're ready to get down to specif- 
ics. You may want to enlist some help at 
this point, if only from the different 
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From now on your memory will 
serve you better. Because with the new 
MS-DOS* 5, you can free up a lot more 
К5 of conventional memory. 

Which means you'll get a lot more 
room for all your DOS applications, includ- 
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ing those you run under the Microsoft" 
Windows" graphical environment. 

As a matter of fact, on a 286 or higher PC, 
most of MS-DOS 5 loads right into ex- 
tended memory, which saves you at least 
45K in most configurations. 

On a 386" or 486", you can free 
up to 133K of conventional memory. 
Even more with certain configurations. “4де 
Thats because your device drivers, net- 
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equipment vendors. The most serious is- 
sue to be confronted is how to address the 
various nodes on different platforms at 
multiple sites. How you approach that 
issue has a lot to do with how different 
vendors will implement available proto- 
cols. You need to select protocols across 
the platforms that are as compatible as 
possible with each other. 

For example, if you are using IBM 
mainframes, you will find it easiest to 
stay with SNA-compliant systems. These 
systems have well-established products 
for interconnecting to LANs (in this 
case, Token Ring). The issues of ad- 
dressing are complex and vary signifi- 
cantly from vendor to vendor. 

The choice of vendors depends heavily 
on the complexity of the installation and 
the breadth of the protocols and address- 
ing schemes to be supported. The best 
approach is to start with your primary 
communications vendor to determine 
what long-distance protocols the WAN 
will be using and how it will connect to 
the PDN. 

Іп most cases, the long-distance proto- 
col will be X.25, and the WAN will con- 
nect via a packet assembly/disassembly 


at a network gateway. If so, that will sim- 
plify a lot of the addressing and bridging 
requirements. You can simply take each 
site to its gateway, using a communica- 
tions concentrator, and focus the bridg- 
ing and routing at the site level. In other 
words, you can determine how the vari- 
Ous sites interconnect from the individ- 
ual’s point of view instead of looking at 
the subject globally. The PDN will han- 
dle issues like load sharing, long-dis- 
tance routing, and other wide-area con- 
cerns. 

Assuming that each site or campus is 
properly internetworked, you now must 
ensure that you can make the individual 
connections to the PDN. That includes 
having your equipment in place and the 
correct connections back into the campus 
network. You must also be sure that you 
have chosen the proper long-distance me- 
dium (shared or dedicated channels) to 
suit your needs. 

This last step is actually a check on 
many of the previous selections. It is easy 
to lose track of the big picture when you 
are choosing several long-haul connec- 
tions. You want to make sure that all the 
links (including any combinations of car- 


riers) will work together. 

How do you select vendors for the 
communications equipment and software 
you'll need? The short answer is that you 
must ensure that each internetwork de- 
vice can communicate with the other de- 
vices on the WAN that it must connect to. 
The details of this task, however, are 
fuzzy. 

If you have designed the WAN as a 
group of point-to-point connections, 
using the facilities of a PDN, the job will 
be easier. No single connection has to be 
all things to all nodes. In fact, you can 
send data to the PDN and let the distant 
end interpret what comes out of the spig- 
ot. All you need is a unique addressing 
scheme that takes into account enough 
users to cover all the WAN's nodes. This 
is not usually a serious problem. You just 
select vendors that provide that address- 
ing flexibility along with the requisite 
PDN connections, and you've met most 
of the challenges. 


Step 5: Managing the Network 

This can be a serious problem, because 
most of the networks that make up a 
WAN are not directly compatible. No 


DOS 5 Full of 
ncluding more memory. 


work software апа TSRS can be loaded 


high into upper memory. 
But there are even more features 


your current system with the MS-DOS 5 Upgrade. 

Just visit your local dealer or cail us at 
(800) 992-DOS5, Dept. 099 to get a copy of the 
that make the new MS-DOS 5 such a new Microsoft MS-DOS 5 Upgrade. Апа see for 
memorable innovation. Отта — yourself why no PC Should be without it. 

For starters, we added some great uspéss 7 
new utilities. Like the task swapper, “Ж шшш 
which allows you to switch between applications 401 
quickly. And a new shell that makes managing 
files as simple as dragging a mouse. 

There's also online help, undelete, and а 
full-screen editor with drop-down menus. 

To make MS-DOS 5 the most reliable DOS 
ever, we put it through the largest beta test in PC 
history. With over 7,000 test sites worldwide. 

And now for only $9995' you can upgra 


The numbers given are specific a. i alps 
may vary on different hardware and software configuationa. 
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Selecting a PDN 


he best way to view a PDN, or 

value-added network (VAN), is 

as a data-communications ver- 

sion of the phone company. In- 
stead of carrying voice, PDNs carry 
data. Like telephone companies, they 
have different capabilities and cover dif- 
ferent geographical areas, and the dif- 
ferences between them are often not 
really significant. 

Selecting a PDN requires a serious 
look at the available offerings as they re- 
late to your prerequisites. The selection 
may come down to three criteria: Does 
the PDN offer the gateway connection 
you need? Does it cover the geography 
you need now as well as what you may 
need in the future? Is the price right? 

In addition, some PDNs offer a 
choice of access protocols, although 
most use CCITT X.25 as the commu- 
nications protocol over the network. 
PDNs are packet-switched networks, as 


opposed to circuit-switched networks, 
using transmission facilities like Т1. 

A packet-switched network routes in- 
dividual data packets in the most effi- 
cient way. As circuit loads change dur- 
ing a transmission, the network reroutes 
packets to maintain load balance and 
maximize transmission speed. 

A circuit-switched network switches 
entire circuits and cannot change during 
a communications session. If a circuit 
path becomes overloaded, system re- 
sponse deteriorates. Also, you must use 
some routing method to provide load 
sharing. The phone company doesn’t do 
that for you. 

Often, some confusion exists about 
what constitutes a PDN. While the tele- 
phone company provides only the trans- 
mission facility, a PDN provides a vari- 
ety of services. That does not include 
such additional capabilities as E-mail, 
BBSes, or conferencing. Systems such 


PUBLIC DATA NETWORKS 


as CompuServe (excluding Compu- 
Serve Network Services), GEnie, BIX, 
the Internet, and MC] Mail are not 
PDNs. They are different services 
entirely, 

A PDN provides the road and a traffic 
cop. You must put the vehicles on it. 
However, many PDNs add services be- 
yond those that relate specifically to 
protocols and other data-handling fea- 
tures. PDNs may include E-mail or ac- 
cess to on-line databases through gate- 
ways to providers of other services. 
These services, however, are not inher- 
ent in defining a carrier as a PDN. 

In the report "An Overview of Value- 
Added Networks (VANs)" (Datapro Re- 
search, McGraw-Hill, 1990), 82 per- 
cent of the 1989 VAN market is at- 
tributed to just two providers: US Sprint 
and BT Tymnet. The rest of the market 
is divided, relatively equally, among 11 
other networks (see the table). 


Different PDNs have different capabilities and serve different geographical areas, but their differences are often 
insignificant. This table shows which protocols these services support and the number of locations they serve. The 
PDNSs listed here are all dedicated, dial-up networks, unless otherwise noted. Contact information for these 
services is contained in the Resource Guide on page 190. ( © = yes; O—no; N/A=not applicable.) 


Service 


ADP Autonet 
AT&T Accunet 
BT Tymnet 


CompuServe 
Network Services 
Cylix 
Communications 
GE information 
Services 
Graphnet Freedom 
Network II 

IBM Information 
Network 


Infonet 

Infoswitch 
Telecom Canada 
Dalapac 

US Sprint Sprininet 


WangPac 
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Other protocols 


МА 
N/A 


RJE/HASP, 2946, VIP7700, 
Palled Async, X.PC 


5250 


320 US. 
9500.5, 
8504 


3500.5, 
Dedicated 


only 
750 


Burroughs Sync, 
| Select 


SNI, LU 6.2/APPC, 
XMODEM, X.PC 

ASCII, Х.32 Baudot, QLLC 
RJE, LU 6.2 


N/A 
X.21, X.28, HDLC 
ISO poll/select 


X.32, 5250, QLLC2, 
protocol-sensitive 
X12, XMODEM 


The information in thes table 18 courtesy of Detapro Research, Detapro Management of Cam Commurscatians (Delran, NJ). For more information, call (800) 328-2776. 
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one size fits all for managing WAN com- 
ponents. If you have the luxury of design- 
ing the WAN from the ground up, you 
can settle on a network management pro- 
tocol, such as a simple network manage- 
ment protocol (SNMP). Then you can in- 
stall centralized network management. 

If you don't have that luxury (and you 
probably won't), you have two choices. 
First, you can install as many individual 
network management systems as you 
need to cover all the bases. For example, 
you might use Novell's LANtern system 
or one of the other SNMP systems for 
LAN segments, an SNA system for the 
[BM mainframes, and DECmcc for the 
VAX segments. The other option is a uni- 
versal management system, such as Ca- 
bletron's Spectrum (East Rochester, 
NH). Spectrum is so programmable that 
it can manage virtually all of a WAN and 
the sites and nodes on it from a central 
point. 

Regardless of which approach you 
take, you should use a hierarchical man- 
agement system. That means that the 
managers of the various levels of the net- 
work (e.g., sites, campuses, regions, and 
the central location) are responsible for 


No runtime royalties. 
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The included PKar utility lets you store 
compressed files as a single self-extracting 
EXE files that automatically uncompresses 


their own areas. Many of today’s WANs 
are simply too large and complex for a 
central site to manage alone. 


Final Decisions 

It's time to implement the grand plan. 
How do you approach it? The easy an- 
swer is usually to configure the central 
location first. To do that, you'll need to 
ensure that all the sites and nodes within 
that group are internetworked and ready 
to roll. Then establish a central commu- 
nications control center (if you haven't 
already). 

If you are using a hierarchical system, 
where the central office communicates 
with regional nodes that in turn commu- 
nicate with their branches, turn on the 
nearest region. Establish the link be- 
tween the regional communications con- 
trol center and the central control center. 
The regional center should implement 
the same turn-on procedures as the cen- 
tral site, in terms of the nodes and sites 
connected to it locally. 

At this point, a single spoke of the 
WAN is up and running. Add the branch 
offices to the region. During this pro- 
cess, identify any problems that arise as 


Ф... Data Compression Libraries!" allow software developers to add data compression 
technology to software applications. The application program controls all the input and output 
of data allowing data to be compressed or extracted to or from any device or area of memory. 


* All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with 
similar compression achieved by the popular PKup software. however the format used by 
the compression routine is completely generic and not specific to the PKZIP file format. 
Application Controlled I/O and memory allocation for extreme flexibility. 

Adjustable Dictionary Size allows software to be fine tuned for Maximum Size or Speed, 
Approximately 35K memory needed for Compression. 12K memory needed for Extraction. 
Compatible with most popular Languages: C. C+ +, Pascal, Assembly, Basic. Clipper. Etc. 
Works with any 80x86 family CPU in real or protected mode. $295.00 


Software developers can reduce the number of diskettes needed to distribute their product by 
using PKzie . Call for Distribution License information. 


THE ОАТ [ 7 COMPRESSION EXPERTS 


you turn on other regions. Don't forget 
that you need to continue to operate 
whatever old system you were running 
parallel to the WAN until you are satis- 
fied that the WAN is running reliably. 

Unless you anticipate significant de- 
lays in turning on subsequent sites or re- 
gions, don't put one path into production 
until you can turn them all on. The im- 
pact on the staff of the unconnected sites 
as well as personnel who must process 
information arriving in a disconnected 
variety of ways can make day-to-day op- 
erations difficult at best. 

Planning and implementing a WAN is 
far from simple. А great many issues— 
many seemingly contradictory —work to- 
gether to complicate matters. But if you 
assess your requirements, analyze your 
alternatives, plan carefully, and imple- 
ment methodically, you can interconnect 
your organization across the city or 
around the world. Ш 


Peter Stephenson is a writer, consultant, 
and lecturer specializing in enterprise 
networking and information security in 
Rochester Hills, Michigan. You can reach 
him on BIX as "pstephenson. " 


ШШШ ШЕШ DATA COMPRESSION LIBRARIES™ ИН БЕРЕ =, 


ШШШ ШШШ RUNNING OUT OF EXPENSIVE DISK SPACE? на mmm 


PKzP can help! PKzi? compresses your files to free up disk space and reduce modem 
transfer time. You can compress a single file or entire directory structures with a single 
command. Compressed files сап be quickly returned to their normal size with PKunzip. 


9025 N. Deerwood Dr. 
Brown Deer, WI 53223 
(414) 354-B699 
Fax (414) — 
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martCache Plus: the grow-as-you-g0 
approach to SCSI controllers 


START WITH THE BEST... 

DPT's entry level SmartCache Plus board offers 
unrivaled price/performance for singlé-user 
systems. It features ISA or EISA bus mastering, 
and universal SCS! disk compatibility for all PC 
operating systems. SmartDriver software 
supports SCSI-2 peripherals like tape and 
optical drives. 


NOW ADD CACHING! 

Get DPT's award-winning caching technology in 
a plug-in module! Move up to disk caching 
speed without Investing in à new controller. With 
an Integral 512K cache, the module provides up 
to 5X performance gains for workstations, 
power users, and small multiuser systems. 


ADD MORE USERS, ADD MORE CACHE! 
Plug ina 2 MB or 4 MB memory module and. . . 
accommodate up to 18 users from a single card 
Slot Ideal for medium-sized networks or 
multiuser systems. 


HOW ABOUT DISK MIRRORING? 

DPT's SmartCache mirroring module provides 
100% disk fault tolerance by simultaneously 
writing all data to а second "mirrored" drive. No 
тоге data loss or costly system down-time due 
to disk failures. And unlike software mirroring 
schemes, fault tolerance is achieved with no 
performance penalties, 


PLUS STILL MORE CACHE, 
AND THEN SOME.. \ 
Cable over to DPT's 4 MB Cache Expansion Card, 
then grow your system to 16 MB by adding more 
plug-in memory modules — enough power for 
64-plus users! 
DPT has your solution —-nó matter how 
you grow. Performance, compatibility and 
a upgradability make SmartCache Plus the 
LN КАКАН, only SCSI controller you'll ever need. For 
wm &. Nx ЖА details, contact Distributed Processing 
2 54 ЖҚА Technology, 140 Candace Drive, Mait- 
Der land, FL 32751. Phone (407) 830-5522; 
FAX (407) 260-5366. In Europe (UK) 
phone 44 04 884 718 
FAX 44-04 884 8892. 
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Printer Sharing Solutions 


5 or 10 Ports 


HWP 5 Ports 
HWP-256 with 256KB $325 
HWP-512 with 512KB $375 
HWP-1000 with IMB $425 
User Upgradable Memory: 

From 256KB to 16MB buffer 

Ly ut Settings - 4/1 or 3/2: 

All parallel ports; user configurable as 


either three inputs to two outputs, or four 
inputs to one output, buffered auto-switch 


Rapid Data Transfer – 100,000 cps: 
The HWP uses Direct Memory Access 
(DMA) for data transfers into the buffer, 
making the HWP hardware le of 
receiving parallel data at the high rate of 
100,000 characters per second. 


Pop-up Menu or Front Panel Buttons: 
Use either the pop-up menu or the front 
panel switches to select printers, select 
the next available printer, send multiple 
copies, clear data, and other functions. 


AS-47 5 Ротѕ $200 


Smart Switch — No Pop-up or Buffer: 
Four parallel inputs to one parallel output, 
electronic automatic switch with no buffer 


SPPS (not shown) $ 700 


Interface Converter — No Buffer 
Combination serial-to-parallel, or 
parallel-to-serial interlace converter in a 
single unit; low-power CMOS design 
derives power from serial connection, no 
power supply needed; supports 9,600 to 
115,200 bps, DIP switch configurable 


* Reliable Automatic Switching 
-- * Easy to Install and Use 

= * No PC RAM Memory Required 
EA * Toll-Free Technical Support 

* 45-Day Money-Back Guarantee 
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Save Money by Sharing 
Office Resources: 


The SL is the peripheral sharing solution 
which enables everyone to share lasers, 
printers, plotters, and modems. The HWP 
is ideally suited for sending large graphics 
files, but is economical onam for any 
kind of printing within a small workgroup. 


Greater access by more users reduces 
unproductive idle time and the expense of 
M additional peripherals. With a 

uffer, all users can simultaneously send 
print data and quickly release their PCs to 
continue working. 


BUFFALO 


We are the world's largest manufacturer 
of buffered data switches for PCs which 
assures your getting the best value and 
highest performance from our products. 


Call For More Information 


(800) 345-2356 
Fax (503) 585-4505 


Buffalo Products, Inc. 
2805 19th St. SE, Salem, OR 97302-1520 
Circle 399 on Inquiry Card. 
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SLorSLP _10 Ports 


SLorSLP-256 with256KB $495 
SL or SLP-512 with 512KB $575 
SLorSLP-1000 with 1MB $675 


Two Configurations - Ten Ports Each: 
SL - four parallel and six serial ports 
SLP - eight parallel and two serial ports 
Both include 15 ft. serial null-modem cable 


User Upgradable Memory: 
From 256KB to 4MB buffer 


Any Combination of Printers or PCs: 
All ten SL or SLP ports can be software 
configured as either input or output. 


Automatically Routes and Buffers Data: 
Automatic switching and queuing of jobs; 
automatically converts data from 
parallel-to-serial or serial-to-parallel 


115,200 bps PC-to-PC File Transfers: 
Transfer files serially between PCs up to 
115,200 bps; buffer serial data to the SL 
several times faster than normal 9,600 bps 


Pop-up Menu via Hotkeys or Mouse: 
Keyboard selection of printers and many 
other control functions; pop-up is for 
convenience, but is not required 


Simple Installation: 
Plug in your cables; if desired, run the 
installation software for the pop-up menu 
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WHITHER 
NREN? 


Everyone agrees that a high-performance network for research and education is vital if the 
U.S. is to remain competitive in the world economy. The question is, who should provide the network? 


SHARON FISHER 


| | о those who prefer to limit the 
amount of government in their 
lives, one of the three great lies is 

Ж. “I'm from the government, and 
I'm here to help." But others believe that 
for certain large tasks, only an entity 
with the scope of the federal government 
can get things done. 

These two philosophies are currently 
in conflict over the U.S.’s future net- 
working needs, or, more precisely, how 
such needs should be satisfied. One 
camp proposes a federally funded Na- 
tional Research and Education Network 
(NREN), comparing it to the interstate 
highway system, while the other believes 
that sufficient commercial services al- 
ready exist to provide such a network. 

Ironically, both groups agree that this 
type of network should end up being pro- 
vided commercially. The question, then, 
is whether such a network needs a feder- 
ally sponsored jump start. 


History Behind NREN 

The forerunner of NREN is the Internet, 
a network devoted to research and educa- 
tional use, the development of which was 
originally funded by the Advanced Re- 
search Projects Agency of the Depart- 
ment of Defense (see the text box '*Feed- 
ing the Internet” on page 184). 

The first step toward a more sophisti- 
cated national network was in the late 
1980s, when the National Science Foun- 
dation funded-a high-speed network 
backbone, NSFnet, linking first 12 and 
now 16 supercomputer centers around 
the U.S. (see figure 1). Asa result, links 
between these centers were upgraded to 
T! speeds (1.5 megabits per second), 
and a central-management network- 
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Channel " 


Provides from 2 to 8 Mbytes of fast memory. 
Works in 16 or 32 bit mode to meet your needs. 
»* Provides extended and expanded memory. 
i Fast software for LIM 4.0 included. 
Automatic configuration for DOS, OS/2 and UNIX. 
»* Easy to install. Risk free guarantee. Two year warranty. 
Add a disk cache and RAM disk using OS/RAM32 
to get maximum performance from your computer. 
уе Guaranteed compatibility with all of your programs. 
i “Best price performance", says PC Week . 
Call today 617-273-1818 or 1-800-234-4CEC 


Capital Equipment Corp. 
Burlington, MA. 01803 


P5/2 and Micro Channel are trademarks of ІВМ 


operations center was established by the 
Merit organization in Ann Arbor, Michi- 
gan. Merit, with IBM and MCI, won a 
five-year contract in 1987 to manage the 
network and oversee upgrades. 


The value of such a network is appar- 
ent in its staggering growth (see figure 
2). For the past three years, the amount 
of network traffic has grown at an an- 
nualized rate of 20 percent per month, 


THE NSFNET BACKBONE 


| — T1 network (1.5 Mbps) 
— ТЗ network (45 Mbps) 
o Supercomputer center 
— To other networks as noted 


дыз 
у 


1. 


Figure 1: With TI links between 16 supercomputing centers and a T3 cloud іп 
place, the NSFnet backbone and the associated Internet serve most research and 
educational institutions in the U.S. (Courtesy of Merit Network, Inc.) 
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according to Joel Maloff, former vice 
president of client services for Advanced 
Network and Services (ANS), which 
manages the network along with Merit. 
In March alone, the network transmitted 
over 7 billion packets of information. 

At the same time, members of govern- 
ment and industry were becoming con- 
cerned over what they perceive to be a 
high-technology lag in the U.S., com- 
pared to other countries. [n response, in 
1989 the President's Office of Science 
and Technology Policy issued its Federal 
High-Performance Computing Program 
report. This report proposed four areas 
for R&D in technology that could bring 
the U.S. back to the forefront: high-per- 
formance computing systems, advanced 
software technology and algorithms, 
basic research and human resources, and 
a national research and education net- 
work. 


NREN and Congress 

It’s this last area, NREN, that has at- 
tracted most of the attention. The report 
proposed a three-step process whereby 
the federal government would fund a net- 
work, based on the Internet and NSFnet, 
that could eventually transmit data in the 
gigabit range (more than 1 billion bps), 
and that would extend not only into the 
traditional research, university, and gov- 
ernment arenas, but even into selected el- 
ementary and secondary schools. Once 
the network was built, it would gradually 
be commercialized, or run by commer- 
cial organizations rather than the gov- 
ernment. 

Proponents note that the entire pro- 
gram is projected to cost $988 million in 
the first year, and a total of about $2 bil- 
lion over a five-year period. In compari- 
son, the total funding for science each 
year is some $70 billion. Or to put it in 
more readily understandable terms, the 
whole project would cost about the same 
as one B-2 bomber, according to a con- 
gressional source. 

In response, bills funding the pro- 
posed project have been brought to the 
Senate Committee оп Commerce, Sci- 
ence, and Transportation, spearheaded 
by U.S. Senator Al Gore of Tennessee. 
In 1990, such a bill unanimously passed 
the Senate Commerce Committee and 
the full Senate, but it died in committee 
in the House of Representatives, mainly 
due to the lack of a strong champion. 
Gore resubmitted the bill, now known as 
S. 272, the High-Performance Comput- 
ing Act of 199], to the subcommittee on 
March 5, and it is slowly working its way 
through the process (see the text box "A 
National Vision" on page 188). 
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The Question of Control 

But while there's little disagreement that 
such a network would be useful, there's 
some argument over whether the federal 
government should be paying for—and 
controlling—it. While the national data 
superhighway comparison is often made, 
the analogy breaks down when you con- 
sider that the infrastructure for such net- 
works already exists in the facilities of 
organizations like AT&T, US Sprint, and 
MCI. 

“It depends on your view of NREN," 
says Martin Schoffstall, vice president 
and chief technical officer for Perfor- 
mance Systems International (PSI), 
which provides a commercial network 
service and a portion of the existing 
NSFnet backbone. “If it's a funding de- 
vice for the grade schools or the high 
schools or the local libraries or the com- 
munity colleges to participate in the In- 
ternet, then it is needed. If it means 
building a big network, owned and con- 
trolled by the government or by some 
contractor, then it probably is not 
[needed]. " 

Many believe that the best way for the 
government to develop a network is to 
support existing services rather than to 
build another network. “The Internet, up 
to now, has been this wonderful social- 
welfare state," says Geoff Goodfellow, 
president of Anterior Technology, in 
Menlo Park, California, which provides 
E-mail and news feeds. "Not to say that 
the Internet hasn't been a good thing," 
Goodfellow adds, "but we're now at that 
turning point when those commercial 
carriers can provide the same level of 
service that the government backbone 
can. Then it's time for the government, 
rather than funding the backbone, to put 
the money in the hands of the subscribers 
of the network and let them pick the net- 
work service provider they wish to go 
with, along the same lines that they 
would pick a long-distance carrier." 


Commercialization of the Internet 

А couple of years ago, the question of 
commercial use of the Internet would 
have seemed heretical. Traditionally, its 
use and access have been free. But as or- 
ganizations have grown to depend on it 
more and more, they have not wanted to 
rely on its somewhat free-form manage- 
ment. 

Consequently, a number of organiza- 
tions are already in the business of pro- 
viding access to the Internet—and even 
providing their own networks. Many of 
the supporters of these organizations 
believe that the best way to produce an 
efficient, high-performance network is 
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through the time-honored American 
method of competition rather than the 
time-honored American method of fed- 
eral subsidies. 

The commercial companies providing 
Internet access include General Atomics, 
of San Diego, through its CERFnet; PSI 
of Reston, Virginia; and UUNET Tech- 
nologies of Falls Church, Virginia. It's 
worth noting that both CER Fnet and PSI- 
net were originally NSFnet regional net- 
works, with CERFnet covering parts of 
southern California and with PSI start- 
ing out as NYSERnet, the middle Atlan- 
tic regional network. UUNET, for its 
part, has long been in the business of 
providing commercial access to the In- 
ternet. 

These groups compete with ANS, 
which is headquartered in Elmsford, 
New York, and has offices in Ann Arbor, 
Michigan. ANS is a nonprofit corpora- 
tion, funded originally by IBM and 
MCI, with the mission of supporting re- 
search and education networking in the 
U.S., says Maloff. 

“Where ANS fits in is that, several 
years ago, the NSF ran a solicitation for 
the management of the NSFnet backbone 
to upgrade to Т1,” says Maloff. This 
contract was won by a consortium of 
MCI, IBM, and Merit, the University of 
Michigan-based organization that also 
runs Michigan's statewide network. 


But it was later determined that this 
type of relationship would not effectively 
bring the network into the 1990s, Maloff 
relates, so a new organization was re- 
quired. “Тһе first concern of industry 
was that if IBM had the ability to control 
and dominate it, that was not a good 
thing. That ruled out a straight partner- 
ship or stock corporation,” 

The result is the current not-for-profit 
corporation, funded by $5 million each 
from MCI and IBM. Both companies 
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The future of high-perfor- 
mance networking for re- 
search and education will 
soon be decided. Proponents 
of a federally sponsored net- 
work liken it to the interstate 
highway system. Others 
claim that commercial ser- 
vices are the best way to im- 
plement such a network. 
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he Internet has a reputation akin 
to that of a black hole—many 
people know it exists, but they've 
never seen it. Over time, how- 
ever, access to the Internet—and under- 
standing of it—is increasing. Commer- 
cial organizations are learning what 
educational and research institutions 
have known for years: The Internet is an 
invaluable information tool, 
Technically, the Internet refers only 
to a particular group of machines with 
particular capabilities, not to the more 
numerous group of smaller machines 
that communicate with it. Some people 
make a distinction between the terms 
Internet and internet, with the latter in- 
cluding all the smaller machines—a dif- 
ficult distinction to make in speech. In 
practice, users generally refer to the en- 
tire conglomeration as the net, as I will 
here. 


Net Assets 

People who have access to the net use it 
for various things, but it all boils down 
to exchanging information. Generally, 
net usage falls into four areas: E-mail, 
news, remote log-ins, and anonymous 
file transfer protocol (FTP). 

Like other E-Mail services, E-mail 
on the net lets you exchange messages 
with other people. The difference is the 
net's scope: Millions of people all over 
the world are accessible through the net; 
all you need to know is the address of 
the recipient. In addition to private mes- 
sages, the net also supports dozens of 
mailing lists on various topics, as well 
as social lists not tied to a particular 
topic. 

News, also known as Usenet or net- 
news, consists of public messages that 
are differentiated into various news- 
groups. News is similar to the sort of 
public exchange you can find on a BBS. 
Again, the difference is in the scope and 
breadth of participation. There are hun- 
dreds of newsgroups, ranging from 


have a seat on the eight-person board of 
directors, although neither can ever have 
more than one. In addition, the original 
agreement between Merit and NSF for 
management of the existing NSFnet has 
been assigned to ANS as well (with the 
engineering portion then subcontracted 
back to Merit). 

The result, too, is that portions of the 
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technical topics on nearly every facet of 
computer science (the comp. groups) to 
various social and recreational subjects 
(soc. and rec.) to conferences of region- 
al interest (e.g., ba. for the San Francis- 
co Bay Area). 

E-mail and news are available 
throughout the net. Remote log-in and 
anonymous FTP, however, are available 
only on systems directly connected to 
the Internet proper. Remote log-in, as 
the name implies, lets you log in to one 
Internet system from another remote In- 
ternet system (remote log-in is also 
known as feinet, after the name of the 
command that provides this function). 

Anonymous FTP is similar to remote 
log-in. It lets an organization set up an 
anonymous guest account and place in it 
files and archival information that the 
organization is willing to disseminate 
freely. For example, many text files 
about the Internet and software that lets 
you connect to it from non-Unix systems 
are available through anonymous FTP. 
Another popular service is directories 
listing the sorts of services that are 
available through anonymous FTP it- 
self; often the only way to get such in- 
formation is through word-of-mouth— 
or "word-of-computer" —by way of 
news and E-mail. 

А more recent innovation is Internet 
Relay Chat, which allows two people on 
the Internet to communicate in real 
time. While this eliminates the drag re- 
sulting from exchanging mail messages, 
it is still limited by the typing speed of 
the participants. 


Managing the Net 

The net has been called the world's larg- 
est anarchy. While the Internet is man- 
aged by a two-tier system of national 
and regional organizations, links to the 
net are far less closely monitored. New 
systems are supposed to register their 
names with regional mapping coordina- 
tors, but the lists are individually main- 


NSFnet backbone have already been up- 
graded to 45-Mbps T3 speeds, Maloff 
says. The T3 infrastructure (now re- 
ferred to as a cloud rather than a back- 
bone, to indicate its redundant, nonlinear 
nature) is managed by ANS. 

ANS, at this point, consists of the 
NSFnet backbone and its own commer- 
cial service. 


tained, and new information sometimes 
takes a while to disseminate. 

The backbone of the network is the 
National Science Foundation. network 
(NSFnet). The next tier consists of re- 
gional, or midlevel, networks. As the 
name implies, the regional networks 
were originally defined to cover a spe- 
cific geographic area, but over time, 
these networks have grown and may 
overlap in some places. Connections to 
a regional network can be over links 
ranging from 2400 bps to 1.5 megabits 
per second. These networks are run by 
a variety of organizations, ranging from 
commercial vendors to state-chartered 
groups. 

Informal relationships take over 
below the regional networks; any ma- 
chine on the net has the capability of 
providing feeds to any number of other 
machines, assuming it has the storage 
and transmission capacity to do so. Al- 
though there are costs— generally tele- 
phone charges—associated with provid- 
ing feeds, organizations usually con- 
sider them to be part of normal network 
overhead. Because the point of the net is 
to provide for the exchange of informa- 
tion to as many sites as possible, being a 
good пе! citizen means being willing to 
provide feeds for others. Additional 
feeds also improve network reliability 
by providing multiple communications 
paths. 


Ties That Bind 
The net consists of computers of many 
different architectures, using many dif- 
ferent communications links to ex- 
change information. That it works is a 
testament to the ability of TCP/IP to 
link heterogeneous computers and to the 
people who volunteer their time and 
effort. The overwhelming majority of 
machines on the net run this ancient, 
creaking—but functional and widely 
supported—communications protocol. 
Generally, systems call each other up 


At present, organizations that use the 
NSFnet backbone— which includes 
ANS—are not supposed to use the net- 
work for commercial traffic, only for 
traffic in support of research and edu- 
cation. 

In other words, although commercial 
organizations like Sun Microsystems or 
Apple Computer can be on the network, 
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at administrator-defined intervals lo ex- 
change information. Some of the infor- 
mation that system A gives to system B 
may be for system B; some may be for 
system С, which communicates with 
system B; some may be for system D, 
which communicates with system B 
through system C. 

Until а few years ago, you had to be 
much more knowledgeable about the 
paths between sites than you do now and 
often had to specify the route by which a 
message would travel, using almost leg- 
endary trivia for the most efficient path. 

These days, due to the innovation of 
domain addressing, you can generally 
use the address format userid@orga- 
nization name. The organization name 
may be of several forms. For example, a 
name with the suffix .com is a commer- 
cial company (¢.g., Sun or Apple). The 
suffix .edu signifies an educational in- 
stitution. Апа .gov means a governmen- 
tal group. In other cases, especially in 
the lower hierarchies, the organization 
name may show a further regional 
breakdown. 


Issues of Content 

Because at least some of the Internet is 
funded directly or indirectly by various 
government agencies, people (includ- 
ing, but not limited to, congressional 
representatives) sometimes take excep- 
tion to the types of information trans- 
mitted over the network. Technically, 
all messages transmitted over the Inter- 
net should be related to research and 
education. In practice, sometimes the 
only relationship the information has to 
these areas is that someone working at 
an educational or research site is send- 
ing or receiving it. To some people, 
that's justification enough; others dis- 
agree. Generally, the one hard-and-fast 
rule is that commercial messages are not 
allowed, but even commercial is ill-de- 
fined. Unless complaints are filed, the 
net usually keeps chugging along. 

The problem arises when people take 
exception to some of the things trans- 
mitted over the network. Such com- 
plaints are usually lodged against social 
news or files available through anony- 


they are not allowed to use the network 
for commercial services. For example, a 
number of PC vendors use services such 
as BIX to provide technical support to 
their customers; on the NSFnet, this is 
not allowed. 

These particular restrictions are in 
place because of commercial informa- 
tion and networking vendors' concern 


mous FTP. However, longtime net users 
point out that newsgroups for social 
topics were originally set up to help 
focus the discussion in the technical 
newsgroups: The social topics keep tan- 
gential material out of the technical 
discussions. 

The net has so many layers of redun- 
dancy that it's nearly impossible to shut 
down some forms of traffic. While it's 
unfortunate when a major site ceases 
transmission of some newsgroups, the 
newsgroups continue to be available 
from many other sites, some of which 
are unlikely to ever be controlled by 
people who feel the need to halt such 
messages. 


Gaining Access 

You can access the net in many different 
ways. If you're employed by a company 
that has any sort of government, re- 
search, or education ties, you may find 
that you're on the net already or that ac- 
cess to it can be made readily available 
to you. Such organizations are also the 
most likely to have bona fide Internet 
access. The person to ask about this is 
the network or system administrator. 

If an organization doesn't have any 
sort of net access and you can't convince 
your managers how useful it would be, 
you can consider becoming a net node 
yourself. To do this, you need two 
major components (besides a comput- 
er) software and a feed. The feed is 
your link to the net. 

Software is available in many forms 
for many systems, including PCs, Mac- 
intoshes, and Unix systems, often in 
various sorts of freely available pro- 
grams. Yet setting up and maintaining a 
node is complicated and can require all 
sorts of ancillary equipment (e.g., large 
hard disks and high-speed modems). 

Once you have the software, you still 
need someone to talk to. This someone 
is your feed. Generally, it's preferable 
to find a feed within your local calling 
area to save on phone bills. In some 
areas, such as Boston or San Francisco, 
finding a feed may not be difficult; in 
more remote areas, it may be harder. 
It's a good idea to have more than one 


that a federally subsidized network could 
compete with them unfairly. “The con- 
cern with commercial use over the NSF- 
net is that commercial organizations will 
be using the facilities that are subsidized 
by the federal government," Maloff 
explains. 

Maloff indicates that work is under 
way to loosen these restrictions, but that 


feed, in case one of the systems feeding 
yours goes down. 

Each region usually has a coordina- 
tor, who keeps track of existing systems 
and the systems they're connected to. 
Once you obtain your feed, you will 
need to register your system with the co- 
ordinator to ensure that other systems 
on the net know about you. 

Once you're established on the net- 
work through the benevolence of the 
person or organization supplying your 
feed, you are honor-bound to consider 
similar requests made to you in the fu- 
ture. The Golden Rule is highly re- 
garded in the net community. 

If you don't have the equipment or the 
inclination to become a network node, 
you can use опе of the increasing num- 
ber of public-access Unix systems to ac- 
quire an Internet E-mail address and 
some sort of news feed. If all you need is 
an occasional E-mail exchange with 
somebody on the net, you may not have 
to look further than your current on- 
line information system, Nearly every 
commercial on-line system, including 
CompuServe, MCI Mail, and Apple- 
Link, offers E-mail exchange with the 
net. All you need to know is the right 
way to address the message. 

Aside from system manuals and post- 
ings made to the news.announce news- 
groups, the best source of information 
on using Ше net and setting up your own 
node is Unix Communications by The 
Waite Group (Howard W. Sams & Co., 
1987). For a more theoretical discussion 
of the net, see The Matrix: Computer 
Networks & Conferencing Systems 
Worldwide by John Quarterman (Digi- 
tal Press, 1989.) 


Beyond the Internet 
The Internet is an institution in transi- 
tion. It is moving away from its tradi- 
tional form, which was geared toward 
research institutions, 10 a greatly ex- 
panded shape in the future. 
Tomorrow's Internet will reach into 
the commercial sector and into educa- 
tional institutions on a broader basis. It 
may even enter the realm of elementary 
and high schools. 


the final determination rests with NSF. 
“If, in fact, there are ways to be able 
to fatrly cost and allocate costs back to 
the appropriate place, there is less of 
a concern [about competition and corn- 
mercial use]," he says. "We want to 
eliminate, if possible, the chilling effect 
that some of these policies have. Folks 
are worried about whether they are in 
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NSFNET MONTHLY TRAFFIC 


March 1991 — | 
7.03 bilion — 


March 1991 traffic represents 
247% of March 1990 traffic 


© March 1990 - — 
2.84 billion — 


Figure 2: The success of the NSFnet backbone is borne out by the phenomenal 
growth in traffic the network has experienced їп the past two years. 


(Courtesy of Merit Network, inc.) 


compliance with the acceptable-use poli- 
cies." 


Policing the Internet 

In practice, making acceptable-use de- 
terminations is very difficult to do when 
up to 45 Mbps can be transmitted, each 
routed a different way depending on des- 
tination and network traffic, and when 
neither service organizations nor users 
are interested in having the service orga- 
nization check every data packet and de- 
termine whether it's acceptable traffic. 

Consequently, there's a question even 
now about just how much of a restriction 
there really is on commercial use of the 
NSFnet backbone. “Тһе use rules, for 
the most part, are illusory," says Good- 
fellow. “Enforcement is really a problem 
unless you look inside the information it- 
self, and no one's willing to do that." 
Maloff concurs, noting that ANS has not, 
to date, taken any action regarding any 
breaches of the acceptable-use policy. 

[n an attempt to eliminate the prob- 
lem, several commercial services banded 
together this spring to set up an alterna- 
tive backbone that would not use NSFnet 
links and consequently would not have to 
follow acceptable-use policies. 

The Commercial Internet Exchange 
allows all users of AlterNet (UUNET's 
service), CERFnet, and PSinet to ex- 
change Internet traffic directly at no ad- 
ditional cost. This would mean that 
CERFnet users could communicate with 
AlterNet or PSInet users without having 
to traverse the NSFnet backbone at all. 


Moreover, the organizations said, the 
agreement means that they can continue 
to provide service even if the NSFnet 
backbone were to fail completely—a 
point of vulnerability, after the 1988 In- 
ternet Worm incident, of which many 
users are aware. The three commercial 
services claim they provide nearly 100 
percent of the commercial TCP/IP- and 
Open Systems Interconnection-based in- 
ternetworking services in the U.S. 

Another possibility is that NSFnet's 
purpose may be redefined, says Douglas 
Van Houweling, vice provost for infor- 
mation technology at the University of 
Michigan and chairman of the board of 
ANS. “It's entirely possible to imagine 
the net being targeted to serving the re- 
search and education community, in- 
cluding the library community, but not 
restricted in terms of the type of traffic it 
can carry in service to that community." 
In other words, the network would be 
able to support commercial services like 
Dialog as long as the customers were in 
the research and education community. 

Content is a subset of the issue of who 
should control the network, says Van 
Houweling. “The current environment is 
one that works because of the coopera- 
tion among a very large group of organi- 
zations all over the world," he says. "We 
need to continue that highly decentral- 
ized, cooperative model of organization 
delivering the network." 

"Quite a few people have suggested 
that we need some agency or organiza- 
tion that is ‘in charge,” " Van Houweling 


How to be a heavy hitter without being a heavy lifter. 
High-power "notebook" from Texas Instruments brings big PCs down to size. 


If you've ever lugged a "portable" computer 
of any real capacity through the airport, you 
know the meaning of “jet lag." By che time 
you get to the taxi stand, the weight's 
dragging you in circles and one arm feels 
three inches longer than the other. 

Buc... 

Suppose you could find the lightning 

speed of 20 MHz and 386SX™ 

processing power in a package that 
weighs less than the briefcase you put 
itin! 

Suppose you could get the builtin 

capacity ofa 20MB, 30MB, 40MB 

or 60MB hard disk drive to digest 
the database you rely on and still 
have room in your briefcase for that 
thick bestseller you've been meaning 
to get to? 

Suppose you were offered the option 

toexpand upto 6MB of RAM ina 

case so compact it actually fits on an 
airplane tray table (even when you 
travel coach)? 

Now you can. Texas Instruments 
Travel Mate™ 3000 notebook makes it 
possible to take the power of your desk- 
bound PC with you. 


How do we pack so much power 
intoa 5.7-pound package? 

(3.5" floppy drive, too!) 

TI cakes advantage of the power of the 
386SX processor, designing the TM 3000 
for maximum performance and maximum 
efficiency — using minimal components. 
That lapre- a bulk t^ eig even with 
anin .9" floppy disk drive. Everything's 
here, including the interfaces that let you 
work miles from home base. Connect to 
just about anything you need — printer, 
pointing device, an external VGA monitor, 
numeric keypad and much more. Feel the 
solid responsiveness ofa full-function 
keyboard, featuring 79 comforrable«o-use 
keys. [n fact, you may decide that this fully 
outfited, turbocharged notebook has as 
much or more to offer as your bulky desk- 
bound PC. 

Back in the office, plug into your 
optional multislot expansion station with 
three device bays and three full-size AT* 
card slots. Now you can tap into your office 
LAN, install an extra disk drive or other IO 
device options. 

Easy setup, easy use. 

You might expert a micro this powerful to 
require time-consuming setup. But the 
TM 3000 comes ready to go, loaded with 
MS DOS* 4.01, Battery Watch®, LapLink™ 
and Laptop File Manager. All at no extra cose 
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Save it for when it really matters. 


You жены а د می ا‎ С: 
of 3865X processing? You'll seule for 2 
processi CON RT is cL 
package that's even thinner ignter 
the TM 3000? Еле 

No problem. ТІ makes ће Travel Mare 
2000 just for you. 
Win ш ы ra 
u . Toss it your tou 
Tous didn бсо 


acrowded 


If hefting a “portable” computes through arpon 
slows you down, here's good news. At just 5.7 lbs., you can uck 
the amazing speed and capacity ofa 386SX 20MHz PC in your 
bnefcase — and sill have room fora werk's work. Nocara 
luggage. No musde strain. And now, no holding you back 


Now use the time you might have 
spent loading software to admire the 
incredible graphics capacity of the 
TM 3000. With 32 gray scales аса VGA 
resolution of 640 x 480, you get 
spectacular detail. We've boosted clarity 
with triple-supertwist, sidelic LCD 
technology, thrown in the flexibility of a 


lf 286 processing is more your speed, try the feather. 
weight TravelMate 2000 notebook. Wich 20М8 hand 
disk drive, the TM 2000 takes tough applications in 


sinde, and weghs only 4.4 Ibs. 


reversible black-on-white display and Size up these heavy-duty lightweights 
squeezed in every last fraction of an inch to for yo à; 

give you à big 10” diagonal screen. TM 3000 TM 2000 
PC Co ün d BYTE 5, 4 pounds, 
PC Computing and BYTE say mma eT. 
Our extra effort has not gone unrecognized. ^ 20МН; c 12МН: y, 
PC Computing magazine named the 


(expand. 
able to 6MB) able to 3MB} 


Reversible 10" 
blackonvhure 
sidelit LCD with 
640 x 480 VGA 
resolution in 32 
shades of gray 


TM 3000 their Most Valuable Product for 
offering power in a that "sets it 
apart from the pack." The Award of Merit 
from BYTE magazine cites superior design 
and value for the dollar. 

This chorus of praise hasn't turned 
our attention from the importance of your 
satisfaction down the road. After all, with 
more than two decades of experience in 
portable computing under our belts, Texas 
Instruments built this power-packing 
machine to be a business tool you can 
count on. But should you need assistance 
while you're on the road, you can count 
on a worldwide network of factory 
service representatives. 


Call today. 


Dial our toll-free number and we'll let you 

know how you can get your hands on the 

TravelMate 3000. Even with so much 

power in so compact a package, you can 

pick it up for less than you might think. 
So call today for the name of the 


20, 30, 40, 
60MB hard 
drive, internal 
144MB 3.5" 
Boppy dre 


20МВ hard 
drive, opnonal 


1.44MB 3.5" 


a 


Call now... 
1-800-527-3500 


deal And see the lightweigh TE 
nearest you. And see the li ight 
PC thar ll make you a heavy hitter. INST RU M ENTS 


386SX өткі 186 arc mademarks of ote} Corporation. AT is a registered trademark of [nternarional Business Machines 


титироо. 
is а Геріндеттуі trademark of Microsoft Corporation. 1 арі nk is a trademark and Bamery Wanch ts а гернегекі trademark of Traveling Sofware, Unc. 
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WHITHER NREN? 


À National Vision 


f the many things that distin- 

guish human beings from other 

living creatures, one of the most 

important distinctions is our 
ability to deal with symbols in the world 
around us, to share them with each 
other, to manipulate them, and, in the 
process, to gain understanding about 
how to transform the real world. Hu- 
man beings communicate with symbols. 
Yet the way we exchange pieces of infor- 
mation changed dramatically with the 
scientific and technological revolution 
and with the computer, the steam еп- 
gine of this revolution. 

Because of computer technology and 
related developments, the global civili- 
zation prematurely heralded many 
times in this century is now a palpable 
reality. And this global civilization pro- 
vides the framework within which ev- 
ery problem, every challenge, and every 
opportunity must be defined. 

Business executives must consider 
the global marketplace. Scientists must 
think about their global scientific disci- 
pline. In 1991, no one operates in a vac- 
uum. This developing global civiliza- 
tion is based on shared knowledge in the 
digital form. Digitized information is 
now the lingua franca of the entire 
world. Those companies, those univer- 
sities, and those nations best able to deal 
with information in that form turn out to 
be most successful. 

It used to be that how well one nation 
competed with another depended on the 
transportation infrastructure. Nations 
with deep water ports that could house 
large steamships prospered more than 
nations unable to exploit the technology 
of ocean transportation. Experience 
taught that canals, railroads, and high- 
ways have a tremendous impact on a na- 
tion's ability to succeed in commerce. 


continues. "] believe that we do need 
an organization that draws together the 
involved service providers with the di- 
verse user community to set overall ob- 
jectives for the NREN. But that is very 
different than saying that group should be 
in charge." 

Creating the Future 

At this point, there are two major actions 
that will help to determine the future and 
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U.S. Senator Al Gore 


Today, there is a new infrastructure 
challenge. We have a lot more informa- 
tion than we can use or move. The prob- 
lem is not all that new; the nineteenth- 
century philosopher John Stuart Mill 
was said to be the last man who knew 
everything. Since then, no matter if it's 
law, business, science, or government, 
people in every field must resign them- 
selves to the fact that a great deal will 
take place completely outside their 
awareness. They must develop strate- 
gies to become, at the very least, famil- 
iar with a summary of what is hap- 
pening. 

The process that began early in the 
scientific revolution has become a major 
problem. Fields of specialization are 
becoming narrower and narrower as the 
amount of information continues to 
metastasize amd double every several 
months. 

1 coined the word exformation to de- 
scribe all the information that exists 


form of NREN. The first is the success 
or failure of the NREN funding bills that 
are currently before the Congress. It's 
always difficult to predict when such ac- 
tions might hit the floor. It is possible 
that this decision will have already been 
made by the time this article appears in 
print. 

The second is a little further in the fu- 
ture. Merit's contract with the NSF for 
running the NSFnet backbone expires in 


outside our awareness. For example, the 
Landsat satellite is capable of taking 
a complete photograph of the entire 
Earth's surface every two weeks. The 
information contained in the photo- 
graphs taken over the last 18 years is 
invaluable to farmers, environmental 
scientists, geologists, educators, city 
planners, and businesses. Yet more than 
95 percent of those images have ncver 
been seen by human eyes. They are left 
to decay in their digital silos. While our 
nation craves knowledge and new infor- 
mation, vast silos of data are going un- 
used. 

Part of the problem is how informa- 
tion is presented. Ап analysis of the 
human brain, in computer terms, shows 
we have a low bit rate, but very high 
resolution. The telephone company 
decided several years ago that seven 
numbers were the most people could re- 
member, and then added the three-digit 
area code. Yet absorbing information bit 
by bit by bit is difficult. Human beings 
cannot do it very well. On the other 
hand, billions of bits of information can 
be absorbed instantly if they are arrayed 
in a meaningful pattern, where each bit 
relates to every other bit. A mosaic such 
as this can be absorbed quickly, because 
human beings have very high resolu- 
tion; a great ability to understand pic- 
tures or graphs. 

Luckily, just as this fantastic problem 
of exformation, or silos of data, present- 
ed itself, a wonderful new tool, the 
computer, appeared. Long touted for 
organizing data into a form that makes it 
possible for us to absorb its meaning, 
the computer also permits us lo search 
through vast fields of data to find those 
bits that have special relevance. 

There is one big obstacle, however: 
We do not have the national infrastruc- 


October 1992. “What will happen after 
that will be determined in part by what 
the NSF concludes is the follow-on ac- 
tivity to the current cooperative agree- 
ment,” says Eric Aupperle, president of 
Merit Network, in Ann Arbor, Mich- 
igan. 

To provide for an orderly transition, а 
preliminary decision may be made as 
early as the end of this year, Aupperle 
says. Such a decision might be a continu- 


ture needed to provide the processing 
capacity to deal with these vast amounts 
of data. Pictures, especially moving 
pictures and graphics, require such 
densely packed information bits that to 
transmit them requires connecting lines 
with a very large and high-speed ca- 
pacity. 

The demand for these new transmis 
sion networks—the high-capacity con- 
nection lines, fiber-optic cables with 
special switches, software, and algo- 
rithms that make it possible to transmit 
these densely packed data sets, pictures, 
and moving graphics—is not readily ap- 
parent because the sophisticated, new 
communications services and products 
are not yet widely offered beyond a few 
specialized groups. And why? Because 
the network is not there—a classic 
chicken-and-egg problem. If the infra- 
structure existed, it would be in great 
demand. But because it doesn't exist, 
that demand is по! apparent. 

Just as the interstate highway system 
made sense for a postwar America with 
lots of new automobiles clogging crook- 
ed two-lane roads, a nationwide net- 
work of information superhighways— 
high-speed, fiber-optic networks—now 
is needed to move the vast quantities of 
data that are creating this information 
gridlock. 

Once the network is in place, the na 
tion will make fantastic use of it. À 
school child, instead of coming home to 
Nintendo, could plug into the Library of 
Congress every afternoon and explore a 
universe of knowledge, jumping from 
one subject to another, according to the 
curiosity of the moment. А doctor in 
Carthage, Tennessee, could consult 
with experts at the Mayo Clinic in Min- 
nesota on a patient's CAT scan to avert 
an emergency. Teams of scientists and 
engineers working on the same problem 
in different locations could work togeth- 
er in a co-laboratory if their supercom- 
puters were linked. 

Today, a climate modeling team 
wishing to share the results of work in 
progress has to download the work onto 


ation of the current scheme, passing con- 
trol to ANS, setting up a competitive bid 
between ANS and whatever other com- 
mercial organizations might feel quali- 
fied, or something else. "Among the 
possibilities are, rather than funding an 
organization like Merit, using NSF dol- 
lars that would be available to provide 
funding to the regionals to acquire back- 
bone services from whomever," he ex- 
plains. 


a magnetic storage medium, take it with 
them on an airplane and travel to what- 
ever location the other team is working 
in, and then upload their model and the 
work in progress so that they can talk 
about it and share the work. Researchers 
should not have to do that. Yet because 
they do, work is not shared. 

We are missing out on work in prog 
ress, this ability to search through data, 
configure it into a meaningful form, 
and communicate the result. Work in 
progress is now so important it has 
emerged as a third basic form of knowl- 
edge creation: inductive reasoning, de- 
ductive reasoning, and computational 
science. If there are only two ways to 
create knowledge and you discover a 
third, that's important. We excel at in- 
ductive and deductive reasoning, but the 
third, which is going to revolutionize 
the entire world, we're not yet using ef- 
fectively. We need to start. 

Yogi Berra once said, “What we have 
here is an insurmountable opportuni- 
ty." Supercomputers that today sell for 
$20 million will, within four to five 
years, cost only a few thousand dollars. 
Almost every medium-size business in 
America will want onc. 

One of the real secrets to productivity 
is figuring out new ways to distribute in- 
formation-processing capacity and to 
coordinate the results of the distributive 
work. New business management tech- 
niques, theory Z, and quality-control 
circles are just corporations discovering 
that their most valuable asset is the un- 
used brain power on the assembly line. 

Consider “ America's Funniest Home 
Videos,” one of the top-rated TV shows 
in America. Tapping into the unchan- 
neled creativity of people with home- 
video cameras all over the U.S., the 
show receives 20,000 tapes a week and 
searches through each one, looking for 
the one that contains a diamond. It was 
the number-one show in America last 
year. This was not possible until the 
technology of home-video cameras was 
sufficiently ubiquitous to enable enough 


people to participate. 


Once all the issues have been settled, 
then the NREN—in whatever form it 
eventually takes—will indeed be able to 
become the broad-based network that 
it was originally intended to be. “We 
haven't really yet become a market- 
driven community,” says Maloff. “We 
have been technology-driven. At the 
point where we become more concerned 
with the secondary-school teacher in the 
middle of North Dakota or the asirono 
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Just as democracy was impossible 
until the printing press empowered 
enough people with civic knowledge to 
participate in the process, computers 
now provide people all over the U.S. 
with a brand-new ability to use their 
creativity to change the world around 
them, in ways they never before envi- 
sioned. 

Eleven years ago, I first proposed a 
nationwide network of fiber-optic data 
highways to link supercomputers and 
digital libraries throughout our nation. 
This legislation, the High-Performance 
Computing Act, now pending before 
Congress, would not only create the net- 
work needed, it would also create digi- 
tal libraries, stimulate the development 
of more powerful supercomputers, and 
increase the number of trained scientists 
and engineers capable of helping us to 
make the best use of supercomputers. 
Whereas current information lines 
transmit 56,000 bits of information per 
second, this network will accommodate 
several billion bits per second—an en- 
tire Encyclopaedia Britannica every 
second. 

One thing is certain: The information 
revolution is changing our lives, and we 
need to prepare ourselves to cope with 
its promise and potential. Our challenge 
is to process data into information, re- 
[ine information into knowledge, ex- 
tract from knowledge understanding, 
and then let understanding ferment into 
wisdom. 

Steam locomotives weren't much use 
until railroad tracks were stretched 
across our land, and that didn't happen 
until the federal government made it 
possible. Supercomputers are the loco- 
motives of the information age, but we 
haven't laid down the tracks. It's time to 
drive the digital golden spike. 


Ai Gore is a U.S. senator from Tennes- 
see. You can contact him at the Senate 
offices in Washington, D. C. In addition, 
BYTE welcomes your comments on this 
text box. You can reach us on BIX c/o 
"editors. " 


mer who no longer has to once a month 
Пу into a city to pick up a set of tapes, 
then we'll be a real community with real 
needs. Until then, we are an esoteric 
kaffeeklatsch.” m 


Sharon Fisher is a San Francisco-based 
freelance writer specializing in data com- 
munications. She can be reached on the 
Internet as sif@well.sf.ca.us, and оп BIX 
as "sharonfisher. " 
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Industrial Control Systems 
LAN Terminals 
Disklazg Systems 


For the IBM PC, XT, 
АТ PC DOS” or MS 008° 


PCF-1 © New Multi-Megabyte Disk Emulator 


* For diskless systems, solid-state reliability and speed 


* Flash File System or battery-backed SRAM read/write 
technology for ISA bus operating under MS DOS." 


* Up to seven 1 MB Flash or SRAM SIMMs for up to 7MB 
capacity on a 9 inch board with 0.3 watts of standby 


e {О mapped—high performance—write Flash at hard 
disk speeds—95Kb/sec and erase 4MB/10 sec. Read 
and write SRAM at I/O bus speed 


е Single or Dual mode—to provide Autobooting and 
Flash File System or SRAM read/write 


e PCF-1 with onê 1MB SIMM, $895 with one 1MB SRAM, 
$995, 1MB Flash SIMMs $395, 1MB SRAM SIMMs, $495 


* Other ROMDISK models provide up to 1.44MB 
capacity with autobooting in EPROM, Flash and 
SRAM technologies 


| CURTIS, INC. ча i 
2837 North Fairview Ave. eSt. Paul, MN 55113 Е 
— 612/631-9512 * Fax 612/631-9508 7 

“ЧЕМ PC. XT. Al, PS/2 and PC DOS we trademarks of IBM, MS DOS is à trademark of Microsoft 


и Remains in Place while you use your computer. 
Avoids Costly Repairs. Protects delicate electronics 
from dust, spills, smoke, ashes, staples. 

= Soft, Flexible, retains normal keyboard feel. 
Washable, Durable High-Tech Polymer lasts years. 
Hundreds of Models. SafeSkin is available for most 
PCs, laptops, workstations and clone keyboards. 
Office: Homes Factory" Classroom» Laboratory 
List Price $29.95. Please call or write for free color 
brochure. Dealer inquiries encouraged. 


SafeSkin) 


KEYBOARD PROTECTOR 


Merritt Computer Products, inc. 
5565 Red Bird Center Dr.. Suite 150 = Dallas, Texas 75237 
(214) 339-0753 = FAX (214) 339-1313 
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RESOURCE GUIDE 


Public Data 
Networks 


Like public telephone systems, public data networks mix commanications [rom 
many customers over the same network. The difference is that PINs route 
packets of data instead of voice communications. The companies below provide 
datz-communications services to large and small businesses. 


ADP Autonet 

175 Jackson Plaza 

Ann Arbor, MI 48106 

(313) 995-6501 

fax: (313) 995-6458 

Circle 980 on Inquiry Card. 


AT&T 

295 North Maple Ave. 
Basking Ridge, NJ 07920 
(201) 221-2000 

fax: (201) 221-7304 

Circle 981 on Inquiry Card. 


BT North America, Inc. 
2560 North First St. 

San Jose, CA 95131 

(408) 922-0250 

fax: (408) 922-7030 

Circle 982 on Inquiry Cord. 


CompuServe 

Network Services Division 
5000 Arlington Centre Blvd. 
Columbus, OH 43220 

(614) 457-8600 

fax: (614) 457-0348 

Circle 984 on Inquiry Card. 


Cylix Communications 

800 Ridge Lake Blvd. 
Memphis, TN 38120 

(901) 761-1177 

fax: (901) 766-0229 

Circle 985 on Inquiry Card. 


GE Information Services 
40] North Washington St. 
Rockville, MD 20850 

(301) 340-4000 

fax: (301) 340-5390 

Circle 986 on Inquiry Card. 


Graphnet 

329 Alfred Ave. 

Teaneck, NJ 07666 

(201) 837-5100 

fax: (201) 833-3888 

Circle 987 on Inquiry Card. 


IBM Information Network 
3405 West Dr. Martin Luther 
King Jr. Blvd. 

Tampa, FL 33607 

(813) 878-3000 

Circle 98B on Inquiry Card. 


Infonet 

2100 East Grand Ave. 

El Segundo, CA 90245 

(213) 335-2600 

fax: (213) 335-2699 

Circle 989 on Inquiry Card. 


Sprint International 

12490 Sunrise Valley Dr. 
Reston, VA 22096 

(703) 689-6000 

fax: (703) 689-5176 

Circle 990 on Inquiry Card. 


Telecom Canada 

410 Laurier Ave. W, 

Room 1160 

Ottawa, Ontario, 

Canada KIP 6H5 

(613) 560-3010 

fax: (613) 563-9540 

Circle 991 on Inquiry Card. 


Unitel Communications, Inc. 
(Infoswitch) 

3300 Bloor St. W 

Toronto, Ontario, Canada 
M8X 2W9 

(416) 232-6365 

Circle 983 on Inquiry Card. 


Wang Network Services 
One Industrial Ave. 

Lowell, MA 01851 

(800) 926-4722 

(508) 549-5000 

fax: (508) 967-7020 

Circle 992 on Inquiry Card. 


WilTel 

] William Center 

Tulsa, OK 74172 

(918) 588-3210 

fax: (918) 588-5100 

Circle 993 on Inquiry Card. 


Inclusion in the resource guide 
should not be taken as a BYTE 
endorsement or recommenda- 
поп. Likewise, omission from the 
guide should not be taken nega- 
tively. The information here was 
believed to be accurate at the 
time of writing, but BYTE cannot 
be responsible for omissions, 
errors, or changes that occur 
after compilarion. 


First off, let's get one thing straight. 
We totally agree with Apple’ 
A truly powerful computer is meas- 


ured in how often its used. 


IF YOU LISTEN 
TO APPLE, THIS 
IS THE MOST 
POWERFUL 
COMPUTER IN 


THE WORLD. 


But while Apple has taken great 
strides in making the personal com- 
puter more useful, weve gone sub- 

stantially farther. 


Introducing the T2000SX 
notebook computer. 


Quite simply theT2000 SX isa more. | 


useful personal computer because 
it allows you to work how you want 
to work. When you want to work. 
And where you want to work. 

Painstakingly engineered with 
you clearly in mind, the T 20005X 
will help you work more efficiently 
than ever before. 

Virtually every feature you can 
find on a desktop computer, you will 


328 74 
Our technologicalls superior battery can Бе 
recharged їп a mere ninety minutes. 
find on theT 20005X: An 80386 SX 
processor with a rnath coprocessor 


socket, VGA compatible display, 1 


MB (expandable to 9MB) of 80 nsec | 


RAM, a 60 MB hard disk with 19 
msec access rime and 1.5 MB/sec 
data transfer rate. 


The T20008X has 
а OMB hard 

disk with 19 msec 
алла time. 

But more im- 
portant than the 
specs themselves, 
| isthe way the 

| T 2000SX lets you 
use them. Which is more often. 


Our fluorescent side-lit screen provides even 
distribution 


size.) 


3 
LOO ABS MC Ай... | 


Welcome to the next 


generation in 
personal computing. 


Because the Т20005Х can fit easily 
into a briefcase (it weighs a scant 69 
pounds), you can take it anywhere 
YOU po and use it in more ways than 
you can imagine. 

Need to make revisions to a | 


Ваіти: - ЕО I 


Option 
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Our internal AutoResume back up battery 
automatically saves your work if your main 
battery тити out. 


business proposal? The Т20005Х 
gives you the freedom to do it from 
atrain.The client wants an estimate 
on costs? You can give it to him right 
then and there — wherever there is. 
No more wasting time running 


back to the office. Because the office 
is always with you. 
But just in case theres something 


e, 


Our useranstalled memory card allows you 
to add up to 8 MB o] memory yourself 


back at the office you still 
need, you can get back to it 
with our optional built-in 

| modem. Which supports 
industry standard error cor- 
rections and data compres- 
sion (CCITT V.42, V.42bis, 
MNP" 5). [t even supports 
cellular data communica- 
tions via our optional smart 
cable adapter. 

The Т20005Х also has а 
unique feature you wont 
find on any other computer 
in the world. It is called 


AutoResume. 


AutoResume: Think of 
itas a bookmark 
for your computer. 


AutoResume automatically 
saves whatever youre work- 
ing on whenever you turn 
the computer off. And it lets 
you go directly to the pro- 
gram you were using last 4 


when youre ready to start 
up again. So you dont | 
have to reboot, restart 
your application and 
reload your files. 
AutoResume 


The T20008X has 
an optional madem 
that allows data 
communications cua 


a cellular phone. 
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also helps save 
on battery life 
and it allows you 
to change bat- 
teries without 
losing an ounce 1 CM 
ofinformation, Тһе T20008X 


comes complete with 
As for batter- Hypertext on-line 


ies, the T 2000SX  documenution. 
touts the latest in battery technology 
—Nickel Hydride. Nickel Hydride 
delivers 22% more watt-hours per 
pound than NiCad and it doesnt 
suffer from memory effect. 

In keeping with the Toshiba tra- 
dition, the T 2000SX also offers 
superior ergonomics. Like full-size, 
standard-spaced keys on a key- 
board which has a full set of 12 dedi- 
cated function and 8 cursor con- 
trol keys. And a VOA compatible, 
reversible black on white or white 
on black high resolution display 


Okay, lets wrap 
this thing up. 


These are just a few of the reasons 
why we believe the T2000SX is 
the most useful, and therefore, most 
powerful computer in the world. 
And why PC. Weck Labs said, “the 
T2000SX offers performance 
comparable to the LTE 3865/20, plus 
many of the design features that 

have made Toshiba a market leader 
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am invite you to learn more 
about the T 2000SX and Toshibas 
best-selling line of portable comput- 
ers by calling usat 1-800-457-7777 
fora complete information kit. 

In closing, wed like to thank you 
for reading our ad. 

Wed also like to thank our friends 
at Apple for giving us such a wonder- 
ful endorsement. 
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Here are nine ways 


etworks are an invaluable tool for 
| compiling and sharing informa- 
to connect remote sites W tion. Unfortunately, access to cen- 

| tral databases extends only as far 
to your local network as your physical network. For employees 
in satellite offices or in the field, much of 
the benetit of shared network information 
is lost unless they're able to connect to the 
central LAN. 

You have two options for providing remote access to your network. You can 
expand the network to include the remote sites by using remote bridges, or you 
can give remote users their own processors on the network and turn their PCs into 
remote terminals. Remote bridges extend your network by running network traf- 
fic out to remote sites. But remote bridges must communicate over slow leased- 
line or dial-up connections, where throughput is measured in kilobits, rather than 
megabits, per second. For most applications, you'il get better performance if you 
run software on a local processor under remote control. The remote PC becomes 
a terminal to the local processor, swapping only screen and keyboard data over 
the asynchronous connection. 

This month, BYTE examines nine products that accommodate multiple in- 
bound sessions on your LAN. Four are hardware-based solutions that offer each 
remote user a processor on the LAN: Alloy's PC-Slave/286, Cubix's QL 3001, 
Evergreen's FlexComServer 100, and J&L's Chatterbox 6000. Novell's NetWare 
Access Server and LANmaster's IncomServ give remote users virtual 8086 ses- 
sions on a 386-based host. Two packages— The Software Link's PC-MOS 4.1 and 
Alloy's 386/MultiWare 2.03—offer the same capability as an adjunct to their 
multiuser DOS capability. (IGC was updating this capability for VM/386 at press 
üme.) Finally, the Telebit ACS 2.20 redirects incoming sessions to available 
workstations on the LAN. 

Each of these products represents the fastest, most powerful configuration the 
vendor provides; Cubix and J&L are the only vendors currently selling 3865Х 
hardware. See table 1 for a summary of all these products. To find out how these 
products are faring in the real world, see the text box "Reports from the Front" 
on page 204. 
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ЛЕ ACTION SUMMARY 


E WHAT КЕМОТЕ-АССЕ55 
SERVERS DO 
These products let many remote 
users dial into a single 
communications server and 
control network sessions running on 
a locally connected host 
processor or virtual machine. 


B LIKES 
Remote users qain access to local 
databases id other shared 
information on the LAN. 
Centralized access makes the 
network administrator’s job 
easier, 


B DISLIKES 
Software-based products break 
down if you run the wrong 
applications, and performance 
slows quickly as you add users. 
Hardware products are more 
stable but more expensive. 
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Ш RECOMMENDATIONS 
Novell’s NetWare Access Server 
software is economical and reliable 
for running typical business 
applications. Where speed is the 
first criterion, J&L's Chatterbox 
6000 comes out on top. 
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Common Ground 

You could offer computing sessions to re- 
mote users simply by installing several 
PCs on your network, attaching modems 
to them, and designating them as avail- 
able for remote access. Remote users 
would call in and take over the entire ma- 
chine, using remote-control software, 
such as Carbon Copy or Co/Session. But 
dedicating big, boxy PCs becomes un- 
wieldy if you need to put more than one 
or two in an office or computer lab, and 
having unattended PCs in distributed lo- 
cations on your network can create secu- 
rity and maintenance problems. 

The products reviewed here let you 
centralize dial-in access to your LAN 
while avoiding many of the space and 
maintenance problems associated with 
using multiple PCs. АП provide at least 
some management and security features 
for administering remote computing ses- 
sions. 

With so many different designs that 
claim to accomplish the same task, it's 
hard to come up with common ground on 
which to compare them. But regardless 
of the specific needs of your application, 
you'll want reliable operation, low total- 
system cost, and high performance. You 
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Alloy PC Slave/286 

Alloy 386/MultiWare 

Cubix QL 3001 

Evergreen FlexcomServer 
J&L Chatterbox 6000 
LANmaster IncomServ 

Novell NetWare Access Server 
The Software Link PC-MOS 
Tetebit ACS 

Stand-alone 25-MHz 386 
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Figure 1: (a) This test runs a database script to measure each product's end-to-end performance. 386/MultiWare’s speed looks 
worse on this test than it actually is because of uneven allocation of processor time (see the text for details). 

(b) Raw CPU performance for the local processor or virtual machine running each remote session. Hardware products hold 
steady as you add users, while multitasking software shows a discernible drop. 


REMOTE SCREEN UPDATE TIME 


Text 
Alloy 386/MultiWare 
LANmaster IncomServ 


CGA 
Alloy PC Slave/286 


Evergreen FlexcomServer 
The Software Link PC-MOS 


VGA 
Cubix QL 3001 


J&L Chatterbox 6000 

Novell NetWare Access Server 
Talebit ACS 

Stand-alone 25-МН2 386 


4 Better 


1.5 


2.0 
Time (seconds) 


1.0 


Figure 2: This test measures the remote-control or terminal software's ability 

to quickly update text-mode screens on the remote system. Cubix didn't include 
remote-conirol software with the QL 3001, so we tested it with Co/Session; other 
packages may provide the Cubix boards with better performance. 


will also want to look for good manage- 
ment and security functions and ease of 
use for both the end user and the network 
administrator. 


Performance Measures 
Two factors determine remote-access 
performance: the speed of the remote 
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processor and the speed of the remote- 
control software. Funneling keyboard 
and screen information through a 9600- 
bps connection creates a considerable 
bottleneck. Therefore, no matter what 
the processor, almost all the software 
you run from a remote site will respond 
more slowly than it does locally. 


To test performance, I set up a thin- 
wire Ethernet LAN and attached a Com- 
paq Deskpro 486/33L file server run- 
ning NetWare 3.10 and four Gateway 
2000 3865X workstations. The network 
interface cards I used included Eagle 
Technolgy's NE2000 (formerly sold by 
Novell) and Western Digital's EtherCard 
Plus. 

I installed each package that required 
a host PC on a 25-MHz Gateway 386 
with 4 megabytes of memory. The Tele- 
bit ACS was the exception. It required a 
PC with exactly 512 kilobytes of mem- 
ory; the only system I had that fit the bill 
was an 8-MHz AT clone. I used four dial- 
up lines to connect to each product, plac- 
ing Hayes V-series 9600-bps modems at 
the host end and Telebit T1600 V.32 mo- 
dems at each remote workstation. 


BYTE's Benchmarks 

Our test suite consists of three tests. Two 
measure critical performance factors: re- 
mote screen update and host processor 
speed. The third provides an overview of 
remote application performance. 

The first test measures text-scrcen up- 
date speed at the remote workstation. I 
didn't time graphics modes explicitly, 
but I found all the products too slow to 
realistically consider them for running 
interactive graphics applications remote- 
ly. Screen performance depends on the 
type of graphics emulation each product 
uses and the efficiency of its remote-con- 
trol software. For the Cubix QL 3001 
boards, the only product that does not 


TOSHIBA SALE! 


COMPLETE 104 MB SYSTEM WITH VGA MONITOR! 


104 Megabyte 195НІВА 


T8500 „тт 


. Super Fast 386-25 Cache On-site 
— . 104 MB Conner Hard Drive р 
. 2 MB RAM expands to 14 МВ (ЖАД 
‚ 1.44 MB Hi-Density 3%” Drive 
: | 1 « Built-in Hi-Res VGA Color Output 
Including Paper White VGA Monitor · ёст pikes vor 
. Two Н5-232С Serial Ports 
. Real Time Clock/Calendar 
. Microsoft DOS and Quarterdeck 
expanded Memory Manager 386 p 


клк ЕСС Class B Approved / 
List Price *5999 ULL Listed 


A HYUNDAI | EPSON UJ 
386-20 Panasonic 


True 386 not a SX $998 Canon OKIDATA 


Call for our Lowest Price! 
- 1 MB of RAM Expands to 8 MB 


514" Floppy & Space - Built-in IDE (HDD interface) MATH Co-Processor FAX Cards 

for З More Half Height Drives — . 200 Watt Power Supply INTEL BOST МНЕ: тур 7 ӨЕ EE TU TH 
. 6 Expansion Slots - MS-DOS 4,01. GW-BASIC and INTER 8067-28 Mig > 109" | FRECOM:FAX 96:1 Liner _7288 

. 1 Senat and 1 Parallel Port System Diagnostic Diskette Included AME AE МЕР Ivi GHEE a is Editors Choice ТҒ-555 FAX. Modem 
в Built-in FDD Controller . 101 Keyboard INTEL 80287 6 MHz аад bbs Sai, file aa — 148 
and Clock/Calendar - 18 Month Warranty INTEL 80287XL 20 MHz — — —— 198 Hates iind E e 6: 
CYRIK 65087 5Х:16 16 МН:————25858 MODEMS mmm 
Without 40 Megabyte 80 Megabyte INTEL 80387 SX 16 MHZ —288 дс е al Modern m 
Hard Drive | 28 ms Hard Drive | 28 ms Hard Drive зс art 2 54 4 55 2400 External Modem '88 


^96 


Monochrome INTEL 80387-20 20 MHz ‚зва 9600 Internal Modem 448 
СҮНІХ: 83D87-25 25 MHz 1368 9600 Externa! Modem 5498 

Маа А 
INTEL 80387-25 25 МНЕ. “аба MEMORY UPGRADES a 


1и А HEWLETT PACKARD Laser 1 MB__"98 
CYRIX 83087-33 33 MHz — — — '488 HEWLETT PACKARD Laser 2 MB — 2138 


Super VGA Color INTEL 80387-33 33 MHz — — — "568 HEWLETT PACKARD Laser 4 MB —— 228 
1024 x 768 WEITEK 3167-25.— — — — — —'598 үм PS/2 30/286 2 MB — — — —"12B 
SCANNER —— Umm IBM All Models Call 
I IMSI 200 dp} —____ уту IBM Laser 1 MB.  — — '98 
ІВМ Laser 2 MB 48 
= ATal 5 МІСЕ es IBM Laser 35 MB 998 
Serial Mouse 79 SIMM's Pricing Сай 
ZNIX Super Mouse II w/Windows 3.0 *88 Ті TravelMate 1 MB... . "188 | 
Ful 1] Ра e i | LOGITECH Mouse Serial or BUS 778 ТІ, MkroLaser 1 MB „nnmn A 
MICROSOFT Mouse w Windows 2.0158 TOSHIBA T1000/SE/XE/LE 1 MB .*138 | 
| MICROSOFT Mouse Serial or BUS ___*99 TOSHIBA SE/XE/LE T20005X 2 MB‘'228 | 
| TAPE BACK-UP пания TOSHIBA T31008X 2 MB 148 
Scan n er ‚ PC/AT/386 Compatible TET AO Wis alae eee ташны etn tie en 2208 
CMS Jumbo 120 MB. — — —'248 НІВА T5200/T8500 2 MB —— 148 | 
OCR Software. 148  ; Automate 60 MB Tape Cartridge 71 TOSHIBA All Models call 
a ^ SSS ia SSS ОЙ o 
Deluxe ге.... Automatic Sheet Feed 23 MB тар анда с Сэра СУ TOSHIBA AE Ma A 


No Surcharge ЕНЕ SERVING THE COMMUNITY FOR OVER 16 YEARS 


— (те = - JADE М, | 
= SE Р 
— چ‎ 29 4901 W. Rosecrans Ave., Box 5046, Hawthorne, California 90251-5046 (213) 973-7707 
oma 


Torrance. Costa Mesa. _ Call Toll Free 1-800-421-5000 or FAX us at 1-213-675-2522 


Woodland Hills, San Diego c 10 Day Money Back Guarantee 
Texas Arkona Georga  BWENWNA We accept checks, credit cards (or purchase orders from qualified firms and institutions). No 


Dallas, Houston Phoenix Smyrna "Aerei tmi n surcharge on credit card orders. CA., TX. GA, Б. AZ. residents add sales tax. Pnces and availability 
Not ali items in stock at our nine retail Jocations. subject to Change without notice. 54.00 minimum shipping and handling charge 


Circle 148 on Inquiry Card. 


REMOTE COMPUTING 
- 
PRODUCT SUMMARY —DIAL-IN LAN PRODUCTS 


Table 1: Although these products include hardware, software, and stand-alone and plug-in solutions, each attempts to 
provide dial-in users with as many host resources as possible. 


Product Description Price Network OS Dial-In session resources 
(four- support 
usar)! Available Expanded- Extended- 
Screen conventional memory memory 
Processor type memory? support support 
Allo Processor card with $4928 . МеМае21 — 12-MHz 286 CGA 486 KB No No 
PC-Slave/286 1 MB of RAM and and higher lext and 
CGA, includes remote- graphics 
control PC soltware 
Allo Multiuser operating system 917343 NetWare 2 1 Vie tual Color 486 KB Yes No 
386/MultiWare 2.03 with network connection and higher 8086 texl 
and 386/MultiMode software and terminal 
inlerface boards, 
includes termina! sottware 
Cubix Processor card wilh $5580 WNelWare2 1 20 MHe VGA 533 KB* 256 KB* Oplion* 
QL 3001 1 MB of RAM and and higher 3865Х texl and 
VGA graphics 
Evergreen Systems | Communications server $8185 NetWare 12-MH2286 ССА 600 KB 200 KB Option* 
FlexComServer 100 Ihat includes system (al! versions tex! and 
and CP-2286 Processor инет. e ب‎ cards, ELS Level I) graphics 
Kits and network card, includes 
remote-control PC 
(pcAnywhere МД АМ№) 
J&L Information Stand-alone unit that $8780 NetWare, 20-МН; УСА 4?2КВ Option? Opton* 
Systems includes system software, NetBIOS LANs 3855Х lext and 
Chatterbox 6000 processor cards, and graphics 
remote-control PC software 
(Co/Sessionye 
LANmaster Desquew-based sollware 92999 Any Virtual Color 441 KB Yes No 
IncomServ 2.10 system for sharing a 386 8086 lext 
system among several | 
remote users, includes 
remote-control software 
(IncomHeach) and mult: 
роі serial card 
Novell Multitasking software $1995! NetWare Virtual VGA 463 KB Yes Мо 
NetWare Access Server system for sharing a 386 2 12and 8086 text and 
1.01 Sysler among several higher graphics 
ramate users 
The Software Link ашан $890? — NetWare 2 15 Virtual CGA 533 KB Yes Мо 
PC-MOS 4.1 and with network | and higher 8086 text and | 
PC-MOS Gateway 2.3 — sollware graphics 
Telebit Software Ihat allows $39958 NetWare, Host Hos! 435 KB Host Host 
Telebit ACS 2.20 remote users to call into NetBIOS LANs — system system system sysiem 
a central PC and take dependen!  dependeni dependent dependent 


over olher workstations 
on the local LAN 
includes remote-control 
soltware and multiport 
sanal card 


Note: All these products кирне! remoto tank reboot and losk reboot on deconnoct 

! Price for a fout user Sytem See also ше 2, which includes cost breakdown and 3 
hel of докога equpiant тедштікі to tat up a oon qe systurn 

2 Tras figure assumes 60 KB used for NetWare IPX and resirient shol 

3 Price niciudes a he: user softwaro hoanse 

а Avalable memory using CO SOON actua mena y ilate depends on 
female control sottware used 


Tested conhiquratiun. mote memory cun be added to card 

5 ort of Chatlgerbox slipped after oot tests include poAnywherg Wil AN э» 
инт с Mer Sf Iw P 
Usted poreus foc óc 15 изен syslem.— fhe only package ollered 

e Prge i ke arı aff user пиля s e males! Systerm offen 


include remote-control software, 1 used 
Triton Technologies’ Co/Session 5.0. 

I tested each system using the most ad- 
vanced graphics emulation supported. 
(Note that the conventional memory fig- 
ures that are given in table 1 do not nec- 
essarily reflect this configuration, each 
system was configured for optimal mem- 
ory use, which usually means CGA or 
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more limited graphics.) 

The most critical test is the FoxPro 
database application (figure 1a), which 
measures performance as a whole. This 
script repeatedly finds and updates en- 
tries in a collection of three related data- 
bases, which total just under | MB. И 
views each edit by popping up a window 
between changes. 


Figure lb shows what happens to per- 
formance as you add more sessions. Î ran 
BYTE's CPU benchmark with one con- 
nechon and then added users, up to a 
total of four. Our benchmarks turn off 
the automatic timer between iterations. 
Desqview-based systems switch tasks 
while the timer is off, distorting the per- 
formance curve in their favor. 

continued 


RECENT STUDIES SHOW THAT 50% 
OF THE PEOPLE WHO STORE VITAL DATA 
_ ON DISKS ARE GOING TO LOSEIT. | 


Ss 


Its no joke. A survey conducted Take our DataLifePlus* disks, for laser technology, it's virtually incapa- gi 
among computer users recently revealed example. They're the only disks on ble of losing data. Verbatim also offers 
that half of them have lost time and earth protected by an exclusive Teflon* high performance data cartridges, 

money because of accidental data loss. coating, Which means you can actually color disks and more. 

Perhaps that explains why so wipe fingerprints, dust, even pencil And all of our products are certi- 
many people have felt compelled to shavings off the recording surface. fied 100% error-free and backed by a 
make the jump. Without wiping out your valuable data. lifetime warranty 

From other disks to Verbatim? Even more remarkable is our So next time, insist on Verbatim. 

After all, no other disks in the 54-inch Rewritable Optical Disk. It has Because trusting your data to any- 
worid guard against accidental data the capacity to store twelve file drawers body else would definitely be a step in ® 
loss better than ours. full of paperwork. Yet because it uses the wrong direction. 


Teflon" is а DuPont registered rrademurk 
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Alloy PC-Slave/286 


C-Slave/286 cards are single-board 
computers; each PC-Slave/286 has a 
12-MHz 286 CPU with 1 MB of RAM 
and built-in CGA. These cards do not 
support extended or expanded memory 
applications. The PC-Slave/286 cards 
sell for $1195 each. With supporting 
software, a four-user package comes to 
$4929. Unlike Cubix and J&L Infor- 
mation Systems, Alloy doesn't offer a 
386SX processor board. 
The host computer can be a file server 


or a bridge. In effect, the machine's ex- 
pansion bus becomes a small LAN seg- 
ment that services the processor cards. I 
installed the PC-Slave/286 boards in a 
NetWare external bridge. Alloy recom- 
mends that you install no more than two 
PC-Slave/286 cards in a system because 
the boards have high power requirements 
and generate considerable heat. If you 
need to install more than two cards, you 
will need Alloy's XBUSA/AT expansion 
unit ($995), which adds four slots to the 
host system and has its own power supply 
and cooling fans. 

Like diskless workstations, slave pro- 
cessor cards boot from floppy disk image 
files that go in the LOGIN directory of 
the Net Ware server. As each slave boots 
from the server, it launches the host com- 
ponent of Link-PC, which waits for a 
caller to activate a session. When you 
connect to a board, you simply see a DOS 


Alloy 386/MultiWare 2.03 
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DOS-based multiuser operating sys- 
tem, 386/MultiWare gives remote 
users a virtual 8086 session on a 386 
host. When combined with 386/Multi- 
Node, it provides each session with ac- 
cess to any NetWare LAN. 386/Multi- 
Ware allows remote users or attached 
terminals to share the resources of a sin- 
gle 386 PC. Remote users have access to 
host memory (including EMS memory) 
and disk drives. 386/MultiWare coexists 
with DOS and is very easy to install. 
Connecting terminals or modems re- 
quires some additional hardware; I con- 
nected dial-in users using two IMP-2 
serial I/O boards from Alloy. The IMP-2 
boards handle screen manipulation for 
the remote terminals. Because the IMP- 
25 handle color-text screens only, remote 
users can't have access to any graphics 
capability on the host machine. 
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Remote PCs connect to the 
MultiWare host using Link- 
PC, the same software bun- 
SENKT: dled with the PC-Slave/286 
product. Remote Mac users 
run Mac-Attach. Depending 
on how you've set up secur- 
са ity, remote users may be ге- 
quired to provide a password 
to gain access to the 386/ 
MultiWare host. 

The 386/MultiNode soft- 
ware links this multiuser sys- 
tem to your NetWare LAN. 
Like MultiWare itself, Multi- 
Node is easy to install. The 
installation program builds an IPX.COM 
based on a built-in list of supported net- 
work cards and parameters, which you 
supply (the canned list covers most com- 
mon network interface cards). Once you 
have done this, each session can connect 
and log into the NetWare LAN via the 
usual IPX-NETx log-in sequence. 

At $1734 (including IMP hardware, 
MultiWare, and MultiNode), MultiWare 
is one of the cheaper solutions straight 
out of the box. Even with the additional 
required hardware, MultiWare is a bar- 
gain compared to most other products in 
this review. 

The MultiWare system is also very sta- 
ble—I wasn't able to crash the system. 
But [ was running only MultiWare-ap- 
proved applications; if a remote user 
runs something that tries to put the pro- 
cessor in protected mode or to generate 
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prompt. Link-PC doesn’t require pass- 
words or provide any security beyond 
that required by the NetWare log-in. Al- 
loy includes a NetWare value-added pro- 
cess, called SLVRESET, that lets you re- 
set individual slave cards from the 
NetWare console. 

If remote users are running Macs, Al- 
loy offers Mac-Attach, which gives Mac 
users a monochrome, text-only terminal 
session with a PC-Slave host. The soft- 
ware is functional, but it isn't compatible 
with MultiFinder, so it won't work with 
System 7.0. 

The PC-Slave/286 system ran reliably, 
but it performed more slowly than 1 
expected. The BYTE CPU benchmark 
showed that slow memory accesses ham- 
pered the PC-Slave/286 cards on our 
tests. You can boost speed significantly 
by sacrificing CGA text—the FoxPro 
benchmark ran almost twice as fast as 
the published results when I used the 
monochrome terminal driver. 


graphics, the system may lock up. 

Performance drops off quickly as you 
add users. Figure 1a shows this dramati- 
cally, but it overstates the effect a bit. 
MultiWare allocates processing time un- 
evenly among sessions. If two remote 
sessions launch simultaneously, one will 
get most of the processing time, and the 
other will get almost none. During tests 
with more than one user, the first session 
finished quickly, but because it held onto 
its share of the processor time, the other 
sessions took much longer to complete. 
Alloy is working on software that will 
allow MultiWare users to tailor perfor- 
mance parameters. 


Cubix QL 3001 


he QL 3001 , although similar in phi- 
losophy to Alloy's PC-Slave/286 
card, features considerably more power- 
ful hardware: a 20- MHz 386SX proces- 
sor, VGA, and 1 MB of memory (with 
SIMM sockets for up to 16 MB). Each 
card, which includes support software, 
sells for $1845. (Cubix also sells a 286- 
based card for $1040 and a 16-MHz 

3865Х card for $1395.) 
continued 


Even This Is More Confining Than Clipper. 


Just as the vast expanse of the American West gave its settlers a new perspective 
on opportunity, Clipper's open architecture lends unprecedented freedom to 
application development. 


Unlike fixed systems, Сирри never forces you to "make ао”. Its language is 
fully extensible with user-defined functions and new user-defined commands. 

You can extend the language with routines written in Clipper itself, or integrate code 
from other languages like C, Assembler, dBASE* and Pascal. Odds are, you already 
have knowledge you can use with Clipper! 


But if a customizable language isn't enough, there's even more elbow room. 
Database and I/O drivers can be supplemented or replaced. Even Clipper's linker 
knocks down barriers by allowing you to develop applications larger than available 
memory, without defining overlays! And when you're done, Clipper's compiler 
generates stand-alone, executable files for cost-free, unrestricted distribution. 


So, don't let the bounds of fixed systems fence you in. Unleash your imagination 
in the wide-open spaces of Clipper. To find out more, give us a call today. 


Clipper 5.0 


The Application Development Standard 


213/390-7923 


Ask For Department-A 
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ESTIMATED TOTAL COST COMPARISON FOR FOUR-USER REMOTE-ACCESS SYSTEMS 


Table 2: These figures represent what you could expect to pay to construct a four-user dial-in system using each of these 
products on your existing NetWare LAN, including all necessary hardware and software. Prices for peripheral equipment 
you ЛІ need (shown in gray) are estimates. 


Alloy PC-Slave/286 Alloy 386/MultiWare Cubix QL 3001 

and 386/MultiNode 
Four PC-Slave/286 boards 386/MultiWare (five-user) $1734 Four QL 3001 boards 

@ $1195 Remote-control software 149 @ $1395 

Remote-control software 149 Two IMP-2 boards @ $495 990 Network card 
XBUSA/AT axpansion unil 995 386 "Pris with 4 MB Remote-control software 
Network card 250 ol 3000 

Hard disk drive 500 

Network card 250 
TOTAL COST $6174 TOTAL COST $6623 TOTAL COST 


Notes: Cost estimates do nol include NetWare. modems, cables. or remote PCs. 
? Worksiahions can be primanty for local use but must be available when remote users Connect 


I installed four QL 3001 cards in a 
NetWare external bridge. Cubix doesn't 
specify a limit on the number of boards 
you can install, but going beyond four 
will tax the power supply of most sys- 
tems. 

As with the PC-Slave/286, the four 
cards form a network segment of their 
own that bridges to the physical network. 
Because of the overhead of packet rout- 
ing on the NetWare bridge machine and 
because all four cards share the same 
connection to the network, remote users 
experience a slight performance de- 
gradation when multiple sessions try to 
access the file server simultaneously. 
Nevertheless, the QL 3001 turned in an 
excellent performance on our database 
benchmark. Only the Chatterbox 6000 
fared better. 

Cubix includes memory management 
software and an excellent set of utilities 
for monitoring and controlling the sys- 
tem. The memory manager can free up 
conventional memory by loading the net- 
work driver and shell into high memory. 
OLCONN lets you view and control a 
session taking place on a QL 3001 board 
from any workstation on the LAN, and 
QLSTATUS lets you get the status of any 
processor and reset it from another work- 
station. Because these are workstation 
utilities, you can run them from a remote 
system connected to a second QL 3001. 
This is useful if a session hangs and the 
local site is unattended (e.g., during off- 
hours). 

The QL 3001 boards ran every appli- 
cation we have without a hitch, including 
Windows 3.0 with VGA graphics. If high 
performance is critical, check out the ОГ. 
3001 cards. 
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Evergreen FlexComServer 100 


he FlexComServer 100 is a plug- 
and-play alternative to installing 
processor cards on your LAN. It consists 
of a 16-MHz 286 system bundled with 
Cubix processor cards, a network card, a 
floppy disk drive, and all the software 
you need to get a dial-in system up and 
running. Evergreen Systems also bun- 
dies a copy of DMA's pcAnywhere IV/ 
LAN remote-control software. I tested 
the FlexComServer 100 ($2195) with 
two Cubix CP-2286 dual-286 processor 


cards ($2995 each). Evergreen was 
working to support the Cubix QL 300] 
boards as we went to press. 

Installation is easy. All you need to do 
is clear a space on the floor, set down the 
PC-tower-size FlexComServer, and at- 
tach your network cable and modems. 
You can connect a monitor and keyboard 
to the system (it includes a monochrome 
video adapter), but these aren't required. 

On start-up, the FlexComServer loads 
CPAUDIT, a value-added process that 
continuously polls each processor to de- 
termine whether it is still active. If one 
fails to respond after a certain number of 
requests, CPAUDIT will reboot that pro- 
cessor. 

Evergreen bundles management soft- 
ware (CPCONN) that runs from network 
workstations and lets you monitor the 
status of each processor, view sessions, 
and reboot them if necessary. CPCONN 
is similar to Cubix's software but slight- 
ly more sophisticated in its handling of 
status information. It also lets you con- 
figure pcAnywhere IV/LAN for each 
processor. 

With the CP-2286 cards, which in- 
clude 12-MHz 286 CPUs with CGA dis- 
play circuitry, the FlexComServer 100 
turned in respectable times on our bench- 
marks. pcAnywhere IV/LAN's fast 
screen handling gave the FlexComServer 
an edge on the screen update tests. 

You'll pay considerably more for the 
FlexComServer than you would if you 
rolled your own system using processor 
cards and aclone AT machine. However, 
the system ran reliably, and its added 
management tools are outstanding. 


ESTIMATED TOTAL COST COMPARISON FOR FOUR-USER REMOTE-ACCESS SYSTEMS (CONT.) 


J&L Information Systems LANmaster Novell NetWare The Software Link 
Chatterbox 6000 IncomServ 2.10 Access Server PC-MOS 4.1 and 
PC-MOS Gateway 2.3 Telebit ACS 2.20 
Chatterbox—one IncomServ $2999 Access Server $1995  PC-MOS (five-user) $595  Telebt ACS 
20-MHz 386SX $3095 386 олю with 4.MB WNIM+ serialcard 895 РС-МО5 рее 295 НЫЙ $3995 
Three 20-MHz 3865Х ot 3000 386 Been with 4 MB Four EmuLink licenses 
boards @ $1895 5685 Hard disk drive 500 of 3000 @$99 796 | 1000 
Four network cards Network card 250 Network card 250  Maxspeed serial card 595  Metwork card 250 
e $250 1000 386 with 4 MB Four 3865X systems 
ol 3000 @ $2000! 8000 
Hard disk drive 500 
Network card 250 
TOTAL COST $9780 TOTAL COST $8749 TOTAL COST $6140 TOTAL COST $6031 TOTALCOST $13,245 


J&L Chatterbox 6000 


hile software solutions like 386/ 
MultiWare go to great lengths to 
emulate several PCs on a network, J&L 
Information Systems tackles the problem 
from a different angle. The Chatterbox 
6000 is simply a large tower system that 
can contain just about all the hardware 
you'd find in six stand-alone PCs, in- 
cluding network cards, video graphics, 
and disk drives. In addition to simply 
providing centralized access to several 
PCs, the Chatterbox 6000 adds status 
lights, front-pane! reset switches, and 
management software, all of which make 
it considerably easier to manage than a 
stack of PCs. 

The Chatterbox 6000 consists of 20 
AT bus slots on a backplane fed by a sin- 
gle power supply. The slots are divided 
into six clusters—one cluster has five 
slots, and the others have three. Except 
for power lines, each cluster has no con- 
nection with the others. You must use one 
slot in each cluster for a processor card 
and one for a network card. That leaves 
the remaining slots available for a mem- 
ory board, a hard disk drive controller, 
or other add-in boards. The case also in- 
cludes room for four half-height or six 
third-height externally accessible disk 
drives. 

The Chatterbox's front panel features 
an array of LEDs that describe the mo- 
dem status and network status for each 
processor card. The Chatterbox also pro- 
vides hardware reset switches for each 
processor on the front pane]. 

I tested four 20- MHz 386SX processor 
cards in the Chatterbox. These cards 
(13% by 7 inches) are considerably big- 


ger than standard AT cards but are com- 
plete PCs on a card. In addition to the 
processor and chip set, each has a se- 
rial port, a floppy disk drive controller, 
a keyboard connection, and 1 MB of 


RAM. If you have very high memory re- 
quirements, you can upgrade each pro- 
cessor card to include up to 8 MB of 
RAM. 

You can set jumpers on the processor 
cards to make them reboot on one of sev- 
eral modem signals, so they can auto- 
matically reboot on modem conditions 
(e.g., if the remote user hangs up). A 
УСА daughtercard plugs into the side of 
the main processor board. With four of 
these processor cards ($1895 each), the 
Chatterbox 6000 rings up at $8780. 

To make the Chatterbox 6000 a dial-in 
communication server, you need to add 
a network card for each processor. You 
can add network cards with boot PROMs 
to configure the processors as diskless 
workstations, or you can add floppy or 
hard disk drives so that the processors 
boot up locally. 

I installed the Chatterbox 6000 in a 
diskless boot configuration. J&L. bun- 
dles remote-control software with the 
Chatterbox. My system came with Co/ 
Session, but J&L began bundling pcAny- 
where IV/LAN with the Chatterbox as 
we went to press. 

Once remote users connect, they can 
expect the performance of a dedicated 
20-MHz 3865X РС. The only bottleneck 
is the speed of the remote connection. 
The Chatterbox did well on the single- 
user tests and easily bested the other 
products when I added two or more 
sessions. 

Although it's one of the most expen- 
sive solutions, the Chatterbox is also the 
fastest and the most stable. Its all-hard- 
ware approach to multiple sessions and 
session isolation makes it a fast and ro- 
bust product. 

continued 
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” any organizations are finding 
unique ways to support remote 
computing sessions on their 

LANs. Along the way they've 

һай to overcome a few unexpected hur- 

dies. Most see their current solutions as 
transitional, pending the arrival of more 
sophisticated client-server applications. 

Here are three stories from the front 

lines. 


À Library Goes On-Line 

The Loma Linda University Medical 
Center Library uses Cubix bridge sys- 
tems to provide remote access to an ex- 
tensive CD-ROM information network. 
According to campus network coordi- 
nator and medical library/information 
center director Paul Kittle, doctors, stu- 
dents, and other staff dial into the Total 
Online Medical Material Integration 
(ТОММІ) system to gain access to more 
than 27 gigabytes of data from medical 
databases and on-line medical journals. 
The data resides on 42 CD-ROM disks 
in six CBIS CD servers. 

Remote PC and Mac users run PC 
MacTerm II and pcAnywhere III re- 
mote-control software to connect to 
Cubix 12-MHz 286 processors with 1 
megabyte of RAM and EGA display ca- 
pabilities. Remote users log onto a Net- 
Ware 2.15 file server and then can ac- 
cess the CD servers. 

Two 286 host machines each support 
six 9600-bps sessions on Cubix 2286a 
boards. Traffic requirements dictated 
that the Cubix bridge computers and the 
CBIS CD-ROM servers sit on their own 
10Ваѕе-Т LAN segment rather than at- 
tach directly to the library's ARCnet. 
Kittle bridged the 10Ваѕе-Т and ARC- 
net segments; a second bridge connects 
the 10Base-T LAN to the university’s 
fiber distributed data interface (FDDI) 
backbone, which allows direct access to 
the CD-ROM information network for 
users on LANs at other campus loca- 
tions. 

Kittle divided the processor boards 
between two bridge machines to spread 
the network traffic between two nodes 
and avoid a single point of failure. He 


Reports from the Front 


also found that adding more processor 
boards overheated the host computers. 
“The cards got really hot when I first 
installed them,” he says. “I ended up 
having to space them one slot apart to 
improve circulation.” 

The six CD server towers, two Cubix 
bridge machines, and 12 modems all sit 
in Kittle’s 8- by 10-foot office. With 12 
connections to maintain, using stand- 
alone machines was out of the question. 
Kittle considered both NetWare Access 
Server and J&L’s Chatterbox before 
settling on Cubix. “The pricing on the 
Access Server was what hurt me. The 
Cubix boards were more practical. 1 
didn't have to worry about space and 
didn't have to buy more network cards 
and maybe extra hub and cabling if I 
used the Chatterbox. I wanted maxi- 
mum punch for minimum dollar." 

Kittle is waiting for Cubix to intro- 
duce a processor board with extended 
VGA so that his users can take advan- 
tage of medical journal illustrations. He 
acknowledges that transmission of these 
screens back to a remote host can take 
several minutes—even at 9600 bps—but 
says that doctors are willing to wait if it 
saves a trip to the library. 


Natural Gas Network 

Natural Gas Clearinghouse (NGC) de- 
pends on its Advanced Revelation data- 
base at its Houston headquarters to 
track the sale, purchase, and movement 
of natural gas. To accommodate users 
in the company’s Chicago, Denver, and 
Pittsburgh offices, Information Center 
Supervisor Warren Ashworth installed 
NetWare Access Server (NAS) on three 
33-MHz 386 systems. 

Up to 18 remote users connect to the 
280-MB database simultaneously via 
NGC's wide-area network (WAN) or 
dial-up connections. Most users con- 
nect to the NAS machines through their 
local NetWare LAN. A Racal-Vadic or 
Symplex statistical multiplexer then ag- 
gregates and compresses session traffic 
and sends it over a 56,000-bps or 9600- 
bps leased line to the Houston office. 
The statistical multiplexer in Houston 


demultiplexes the traffic and routes it 


directly to the ports on one of the three 
NAS machines. Each NAS machine has 
five ports connected to the multiplexer; 
a sixth connects to a 9600-bps modem 
to allow dial-up connections. 

Novel! claims that NAS supports up 
to 15 sessions, but this did not work 
with users running Advanced Revela- 
tion. “When you're slicing that many 
sessions on one 386, NAS just isn't very 
effective,” Ashworth says. He mini- 
the problem by assigning users to 
a specific NAS port and dividing the 
heaviest users among the three NAS 
machines. 

Having multiple servers improves 
performance and still takes less space 
than using a dedicated host PC for each 
remote user. They also make NAS less 
cost-effective. “We're not able to fit as 
sessions on one 386 as we wouid 
like," Ashworth says, "but we're able to 
get the same level of performance we 
had with our 12-MHz PCs running pc- 
Anywhere.” 

Ashworth is pleased overall with 
NAS and plans to add more servers to 
his growing network. Ultimately, he 
hopes to migrate the database to a less 
network-intensive client-server archi- 
tecture. Remote users could then launch 
the database directly through remote 
bridges rather than using a remote-con- 
trol product such as NAS. 


Internal Revenue Service 

The Internal Revenue Service's south- 
east regional headquarters in Atlanta 
uses J&L's Chatterbox 6000 to let re- 
mote users run a variety of applications 
from NetWare file servers. 

The NetWare 2.15 LAN has three 
Chatterbox 6000s, each with six 12- 
MHz 286 processors, that serve 30 re- 
mote users. Remote users run 9600-bps 
sessions through the Treasury Consoli- 
dated Data Network, a private X.25 
WAN, using Triton Technologies’ Co/ 
Session. 

Users in remote offices run a wide 
variety of applications on the LAN, in- 
cluding several database applications, 


WordPerfect, dBase IV, and Lotus 1-2- 
3, says Stephen J. Foley, regional tele- 
communications specialist. Foley has 
fully automated establishing remote 
sessions; remote users don't even see 
Co/Session menus, and Co/Session un- 
loads itself automatically when the work 
has been done. 

Foley started out using Novell's Net- 
Ware Communications Server, which 
supports inbound sessions using pcAny- 
where III and requires a dedicated PC 
for each session. "We got tired of stack- 
ing up PCs for people to connect to," 
Foley says. "The Chatterbox puts 
everything in one box." 

For the most part, Foley is satisfied 
with performance. "The average re- 
sponse time is about what you'd pet if 
you were running an oid 8088 PC," he 
says. "The CGA graphics take about 
twice as long as they would on an 8088, 
but we do very little with graphics." 

Foley sees several advantages to the 
Chatterbox versus NAS. ‘We felt that it 
was better to have a dedicated processor 
for each user. When you're sharing a 
processor with NAS and a process locks 
up, you have to reboot the entire serv- 
er." With the Chatterbox, Foley can re- 
set individual processors. The Chatter- 
box is also network operating-system 
independent, while NAS supports only 
NetWare LANs. 

Remote users could run some appli- 
cations on their own PCs, but centraliz- 
ing the applications provides for better 
control, Foley says, because many re- 
mote users are computer novices. Since 
the sessions run over a private WAN, 
Foley doesn't incur any extra cost to 
keep users on-line. Still, Foley sees the 
current setup as transitional. "This is 
an interim solution until we can develop 
а more robust distributed processing 
environment.” 


Sharon Fisher is a San Francisco-based 

freelance writer specializing in data 
communications. You can reach her on 
CompuServe as 76012,1147, on the in- 
ternet as sif@well.sf.ca.us, and on BIX 
as "sharonfisher. " 
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ncomSery is a Desqview-based multi- 
tasking environment that gives several 
remote users virtual sessions and access 
to expanded memory on a local 386- 
based host system. The four-user pack- 
age, which contains Desqview, QEMM, 
a multiport serial card, and LANmas- 
ter's host and remote software, costs 
$2999. 

Unlike the other products reviewed, 
IncomServ does not provide each dial-in 
user with a unique NetWare log-in. In- 
stead, the host system has a single log-in 
that all dial-in users must share. There- 
fore, users calling into an IncomServ 
host all have common access rights to 
network servers. This approach makes 
IncomServ more flexible than other 
products. It's not NetWare specific and 
should work with any LAN. However, 
security becomes impossible to manage 
if you need to have remote users with 
broad network privileges. 

Remote users dial into the IncomServ 
host using IncomReach remote-control 
software. I had some problems getting 
IncomReach to work with our test Telebit 
modems, and the software allows for 


only minimal reconfigura- 
tion. LANmaster said that it 
was aware of some compat- 
ibility problems with Telebit 
modems. I wouldn't recom- 
mend using IncomReach with 
anything other than a true 
Hayes modem. 

Once the remote users con- 
nect, they see a log-in menu 
that requests an ID and pass- 
word, followed by a utilities 
menu for file transfers and a 
preconfigured menu of appli- 
cations that the network ad- 
ministrator has made avail- 
able. All interaction between remote 
users and applications goes through this 
menuing system unless the administrator 
makes DOS itself a menu option. 

The menu system may make Incom- 
Serv easier for occasional users, but it 
takes up a sizable chunk of memory in 
each session. You can free up some mem- 
огу by using QEMM to load programs 
and device drivers into upper memory. 
LANmaster recommends that you use a 
CGA video adapter in the host system 
and make the upper video memory-ad- 
dress space available to QEMM. 

IncomServ delivered excellent perfor- 
mance for a single user. Performance 
dropped quickly as I added sessions but 
was still acceptable with three users run- 
ning. Unfortunately, IncomServ tended 
to crash when I added a fourth user even 
though the host system's 4 MB of RAM 
satisfied IncomServ's minimum mem- 
ory requirement. Problems ranged from 
locking up the entire host to execution 
errors with error messages from the In- 
comServ software. Overall, I found In- 
comServ too unsteady to count on with 
more than three simultaneous sessions. 


Novell NetWare Access Server 1.01 
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N ovell's answer to the 
problem of remote access 
is NetWare Access Server, a 
Desqview-based software 
product that uses a 386 com- 
puter as a host for up to 15 re- 
mote sessions. NAS, which 
includes remote-control soft- 
ware for both PCs and Macs, 
costs $1995, To accommo- 
date four users, you'll also 
need to install! Novell's four- 
port WNIM board ($895) 
in your host system. NAS in- 
cludes all the server software, 
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REMOTE COMPUTING 


remote-control software, and a new ver- 
sion of IPX.OBJ that allows the access 
server to handle multiple log-ins from a 
single IPX address. 

Novell was finishing an update to ver- 
sion 1.0] as I prepared this review. The 
new version, which should be out by the 
time you read this, will provide support 
for third-party serial cards and make 
available another 80 KB of conventional 
memory. 

I booted the NAS machine from a 
floppy disk on my 25-MHz 386 host sys- 
tem. The ideal machine for NAS is a 
high-powered 386 or 486 with a floppy 
disk drive, CGA, and lots of memory. 
Novell recommends at least | MB plus 
750 KB for each user; you'll need more if 
you run expanded-memory applications. 
As with LANmaster’s IncomServ, you'll 
want to make as much high memory 
available as you possibly can. 

The NAS host has a console interface 
that lets the network administrator con- 
figure access server parameters, view 
sessions on the host, and reset sessions. 
Sessions don't exist before users dial іп, 
so there is no waste of clock cycles or 
RAM on unused sessions. When a user 
connects, NAS starts up a session and 
hands control over to the remote user by 
firing up ANYWNAS, a bundled ver- 
sion of the host component of pcAny- 
where III. 

Remote users run the bundled On- 


LAN/PC software (pcAnywhere III); re- 
mote Macs use OnLAN/Mac. OnLAN/ 
Mac maps the Mac keyboard to the PC 
keyboard in an intuitive fashion and han- 
dles cut-and-paste operations between 
the local Mac and the remote session. | 
ran it successfully with a beta version of 
System 7.0. OnLAN/Mac also features 
color screen emulation, which, although 
attractive, is harder to read than mono- 
chrome mode. 

When remote users make a connec- 
tion, they see a greeting message, fol- 
lowed by a NetWare log-in prompt. Users 
log into the server using NetWare user 
IDs and passwords. If the log-in process 
fails, NAS breaks the connection. You 
can configure NÀS to restrict access only 
to NetWare accounts that have pass- 
words. This clean, simple interface be- 
tween remote user and network is one of 
NAS's strong points. 

NAS is fast with one user connected 
but slows down predictably as you add to 
the load. Novell claims NAS is usable 
with up to eight users, but the limit was 
closer to four on our test 386 system. 
NAS was dependable when running 
clean applications, but ill-behaved appli- 
cations can bring down all the sessions 
on the server. If you intend to run stan- 
dard, well-behaved applications, NAS's 
stable operation, good console utilities, 
and good user interface make it a worth- 
while solution. 


The Software Link PC-MOS 4.1 
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which run on top of DOS, РС- 
MOS is a complete operating 
system in itself. Although 
PC-MOS is designed to be 
DOS-like to both applications 
and users, the operating-sys- 
tem commands are somewhat 
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Server UOLES is running Netiare Ж 09.10 Bav, 
Login tima: Thursday April 18, 1991 8:21 ая 


ike 386/MultiWare, PC-MOS is a 
multitasking, multiuser operating 
system that lets several users establish 
computing sessions on a single 386 or 
486 host system. PC-MOS Gateway of- 
fers PC-MOS clients access to NetWare. 
Each client can connect to the PC-MOS 
host and then establish its own log-in on a 
NetWare LAN. 
Unlike MultiWare and Desqview, 


panded memory, will run 
without problems. The appli- 
cations that I used over the 
course of this review, including Xy- 
Write, FoxPro, dBase, Quattro Pro, and 
Lugaru's Epsilon editor, all worked 
fine. 

Once PC-MOS is installed, any user 
can add tasks and switch among them 
with relative ease. You can assign each 
task a security level, serial port, and ter- 
minal type, and you can view remote 
tasks with a host task that has sufficient 
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security privileges. However, no task 
can have a larger memory partition than 
the initial start-up task. To boost each 
task's memory, you need to tune mem- 
ory allocations within the first mega- 
byte, just as you would with QEMM and 
Desqview. 

Remote users run PCEmuLink, The 
Software Link's terminal emulation 
package for PCs. PCEmuLink is tricky 
to set up, but once installed it's easy to 
automate. A third software package, PC- 
MOS Gateway 2.3, connects PC-MOS 
clients to a NetWare LAN. PC-MOS 
Gateway consists of several device driv- 
ers, a new version of IPX.OBJ, and an 
executable program called MOSNET. 
Most of the installation process involves 
creating a version of IPX that can install 
as a PC-MOS device driver. Installing 
the network software in this way allows 
all the memory partitions to share a phys- 
ical connection to the network. 

To connect to the NetWare LAN, re- 
mote users dial into the PC-MOS host 
using PCEmuLink. Depending on secu- 
rity levels, PC-MOS may require a user 
ID and password. Next, users launch the 
MOSNET program to connect to the 


Attention U.S. 


server; MOSNET has the same effect as 
running a DOS shell like NET3. Each 
task can log into and out of the server as 
required, and each task has a separate 
NetWare log-in. 

I found PC-MOS a reliable, if some- 
what sluggish, solution for connecting 
remote users to NetWare. But at $595 for 
five users plus $295 for PC-MOS Gate- 


Telebit ACS 2.20 


way, it's the least expensive solution 1 
tested. Because PC-MOS is not DOS- 
based, remote users could run into com- 
patibility problems in environments 
where they're running a wide variety of 
applications. In most cases, where re- 
mote users will run just a few applica- 
tions, PC-MOS is a good, low-cost alter- 
native. 


T elebit ACS's way of pro- 
viding remote connectiv- 
ity is unique. The product 
(formerly PACS Plus from 
ParaData) is a software pack- 
age that centralizes asynchro- 
nous connections on one PC 
and then redirects remote- 
control sessions to available 
PCs across the network. The 
modems, pooled at a local 
communications server, work 
with both dial-in and dial-out 
sessions. Telebit ACS dynam- 
ically allocates modems be- 
tween inbound and outbound 


BYTE Subscribers 


Watch for the next BYTE DECK mailing that 
will be arriving in your mailbox soon! 

Use this as a fast, convenient tool to purchase 
computer products and services. It's loaded with 
essential hardware and software products that you 
should be aware of when making your buying 


decisions. . 


.and it's absolutely FREE! 


If you have a computer product or service, and 
would like to reach 275,000 influential BYTE 
magazine subscribers, please give Ed Ware a call 


today at (603) 924-2596. 
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leads we received was enormous! The BYTE Deck was so successful for us, that we 
have continued to use it over the past ren years!” 


Lisa Tarpoff, Marketing Manager, Heath Company, Benton Harbor, MI 
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IBM PS/9 OURPS/2 REPLY 


HOW WE TOOK A BRIGHT IDEA 
AND MADE IT EVEN BRIGHTER. 


When you compare Reply s" fully compatible sys- and Microsoft® mean we offer unmatched р: 
tems with similar ІВМ? PS/2® systems, the differences product compatibility. And whats truly [ 
are illuminating, The fact is, our Reply provides more bright is our systems are fully upgradeable АМАІУЅТ 
features, better performance and greater flexibility from 386SX™ through i486™ = 
Take for instance our brighter modular system Plus, with IBM OEM agreements, Reply "==" 
design with 5BY5™ architecture (5 slots, 5 bays), user- integrates up to 50% actual IBM hardware and software 
upgradeable TurboProcessor™ modules and „ Options at the factory. Further proof of Replys 


1024 x 768 integrated video—all in the same 

small footprint as the IBM Model 70 So if you're looking for PS/2 compatibles with 
What's more, our partnerships with , | the look, feel and quality you expect from IBM— 

technology leaders like IBM, Chips and PRIS g prices that are equally radiant—discover a 


Technologies” Conner Peripherals”? A Bughler Shade of Aue. brighter shade of blue from Reply. 


overall quality and full PS/2 compatibility. 


Reply 58/5 and TurboProcessor are trademasis of Reply Corporanon ІВМ and Р8/2 are registered trademarks of International Busmess Machines Corporanon 
АЙ other trademarks and repsiered trademarks are the property of thew respective companies 
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REMOTE COMPUTING 
pr— à 


sessions. For processing power, Telebit 
ACS relies on idle processors (i.e., other 
workstations) on the LAN. The eight- 
user version, the smallest configuration 
Telebit sells, costs $3995. 

Telebit ACS requires that you dedicate 
a workstation as the communication 
server. Ап intelligent multiport serial 
card handles I/O processing, so the host 
machine can Һе a slow PC. But because 
the serial card requires access to low- 
memory addresses, you must install it in 
a workstation that has exactly 512 KB of 
RAM. 

The communication server boots up 
and launches Telebit ACS from the net- 
work. Initially, no processors are avail- 
able for remote control. You must make 
workstations available on the network by 
running the host software, which regis- 
ters each host machine with the commu- 
nications server. In this way, modems 
and host processors are available through 
the communications server in a many-to- 
many matching. As long as there is one 
free modem and one free processor, re- 
mote users will be able to connect. 

When remote users dial in (using a 
bundled copy of Remote2), Telebit ACS 
presents them with a list of available host 
machines. The names in the list are logi- 
cal assignments and can be configured 
for each workstation. Remote users will 
also have access to any local drives on the 
host, so host PCs should not contain any 
private data. 

Telebit's management software allows 
you to view the status of sessions in prog- 
ress and gather communications statis- 


tics from the communication server's 
console. A separate utility lets you run 
the console program from any worksta- 
tion on the LAN. 

Performance is completely dependent 
on the type of workstation that is avail- 
able for takeover. On our test LAN, four 
3865Хев running Remote2 demonstrated 
excellent performance. But Remote2 and 
Telebit’s host TSR program together take 
up nearly 90 KB of RAM: with both 
these and the network driver loaded, 
memory can become quite scarce. You 
will certainly want to install memory 
management software if you are running 
large applications. 

Telebit ACS requires that you have 
workstations on the network that you can 
afford to use for remote access. The cost 
comparison chart (see table 2) includes 
the price of four full workstations. How- 
ever, Telebit ACS is really designed to 
take advantage of idle workstations al- 
ready in place. The company says that 
most Telebit ACS users have batch files 
that automatically register a PC when the 
system logs off the network and unregis- 
ter it When a local user logs on. 

Telebit ACS is not appropriate for 
every environment. If your users have 
confidential data on workstations, Tele- 
bit ACS’s pooling approach is probably 
going to meet with some resistance. 
However, if you have dial-out needs to 
match your dial-in requirements and are 
likely to have workstations available 
when remote users require them, Telebit 
ACS can be an efficient, cost-effective 
solution. 


Remote Picks 

Almost every product in this review per- 
formed well. Depending on your mix of 
performance and cost requirements, you 
probably could come up with several ex- 
cellent solutions from among the pack- 
ages presented here. 

Remote-access installations fall into 
two categories. The first is general-pur- 
pose, where users may run one of many 
applications. The second type is used 
primarily for a single program (e.g., 
software that updates a database). 

If you run a network where users are 
likely to run untested applications, or if 
you have no control over what users run, 
none of the software solutions is bullet- 
proof enough to meet your needs. In a 
general-purpose environment, only inde- 
pendent processors offer the session iso- 
lation needed to ensure reliability; that 
means added hardware. For these users, 
J&L's Chatterbox 6000 has the most reli- 
able configuration, plus excellent speed. 

On the other hand, if your dial-in users 
will be running only one or a few appli- 
cations (as most probably will). a soft- 
ware solution can be safe and economi- 
cal. Of these, Novell's NAS offers the 
best combination of management tools. It 
also ran reliably. And while it may seem 
like an unlikely candidate for running 
DOS applications on NetWare. PC-MOS 
is a fine alternative if low cost is a high 
priority. 8 


Steve Apiki is a testing editor for the 
BYTE Lab. You can reach him on BIX as 
“apiki, ” 


COMPANY INFORMATION 

Alloy Computer Evergreen Systems, Inc. LANmaster The Software Link, Inc. 
Products, Inc. (FlexComServer 100) (IncomServ) (PC-MOS; PC-MOS 
(PC-Slave/286; 120 Landing Court, Suite A 1401 North 14th St. Gateway for 
386/MultiWare; Novato, CA 94945 Temple, TX 76501 Novell NetWare; 
386/MultiNode) (415) 897-8888 (800) 441-6189 PCEmuLink) 
165 Forest St. fax: (415) 897-6158 (817) 771-2124 3577 Parkway Lane 
Marlborough, MA 01752 Circle 1402 on Inquiry Card. fax: (817) 771-2379 Norcross, GA 30092 
(800) 544-7551 Circle 1404 on Inquiry Card. (800) 766-5465 
(508) 481-8500 J&L Information Systems (404) 448-5465 
fax: (508) 481-7711 (Chatterbox 6000) Novell, Inc. fax: (404) 263-6474 
Circle 1400 on Inquiry Card. 9238 Deering Ave. (NetWare Access Server) Circle 1406 on Inquiry Card. 

Chatsworth, CA 91311 122 East 1700 South 
Cubix Corp. (818) 709-1778 Р.О. Box 5900 Telebit Corp. 
(QL 3001; ComCube fax: (818) 882-1424 Provo, UT 84606 (Telebit ACS) 
Station) Circle 1403 on Inquiry Cord. (800) 638-9273 1315 Chesapeake Ter. 
2800 Lockheed Way (801) 379-5900 Sunnyvale, CA 94089 
Carson City, NV 89706 Circle 1405 on Inquiry Card. (800) 835-3248 
(800) 829-0550 (408) 734-4333 
(702) 883-7611 fax: (408) 734-3333 
fax: (702) 882-2407 Circle 1407 on Inquiry Card. 
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These platforms represent 


Suddenly Obsolescence Is Obsolete! 
Now! Northgate Brings You The Only Affordable 
Upgrade Concept—Scalable Processing Architecture (SPA) 


(- wA ARRARRARAEKELT. © 


How many computers do you Suppose you E Upgrade to 386/33: 

see here? Three? Guess again. started out with send us your 386/25 $3 4900 
а 386/25 MHz module and ONLY .... 

2 . This 

FIFTEEN new high-performance | TS e 

Northgate SPA systems! Every initia Upgrade to 386/40: 

immo nn Aann. in fid that power and performance in send us your 386/25 8 6 4900 

іонна ing ача anit your choice of SlimLine”, Elegance | module and ONLY . . . 

PE nmn Desktop or Elegance Vertical | 


speeds by simply replacing one Power Platforms. Want to Upgrade | Upgrade to 4868/20: 


Nau musta Ko Ee in the future? Well buy your send us your 385/25 
mum рн 25 MHz module inso er send | sedate wd ONLY 374900 
Northgate brings you this tech- you the more powerful upgrade 

nology for a fraction of the price module. Every power module has Upgrade to 486/33: 

others charge for upgrades. 64K RAM cache included ... all send us your 386/33 $000900 
Skeptical? Look! for an unbeatable price! module and ONLY . . . . y 


\ow! Northgate Smashes Ше Upgrade Cost Barrier 


Proprietary Cache 

Management Power 
Chip Auto-Selects Module 
Processing Speed Receptor 


Processor 


Co-Processor 
/ Socket 


IDE Hard 

and Floppy 64K or 
Drive „ 256K Cache 
Connectors Memory 


Power 
JE EN Module 


Two Serial 
Ports X 


Up To 32MB 
HAM; 64MB 
On Elegance 


Video RAM 


Monitor Port —. 


Elegance Desktop, or for use as a file 
server choose the Elegance Vertical 
Power platform. All three accept any of 
the five power modules: 386/25, 33, 40, 
486SX/20 and 486/33 MHz. 


10096 field upgradable ... dollars 
back, too! Some others make you send 
your system back for upgrading. What a 
оте waster! Northgate SPA systems can 
be upgraded right in your office or home. 
You can even do it yourself with just a 
screwdriver (detailed instructions pro- 


Never before has the computer world 
been presented with the options, flexi- 
bility and economies of Scalable Processing 
Architecture. [t's a Northgate original, 
developed to meet the wants and needs of 
computer users like you. 


SPA eliminates your future equipment 
concerns. And secures the value of your 
investment. Want to equip your depart- 


ment with lower cost 386 systems with an 
eye toward moving into 486 processing in 
a year or so? SPA is your only low cost, 


high performance answer. 


Three Platforms, five Power Modules 
.. fifteen systems in all! Northgate 

has an SPA system to meet every applica- 

tion. Start by selecting the platform you 

need. Space-saving SlimLine, full size 


vided). Want a coach? Call Northgate Tech 
Support any time day or night. (We're here 
24 hours a day, 7 days a week.) One of 

our experts will guide you through it. 
Phone call and service are free! And 
anyume you upgrade, well pay you real 
dollars for your old module! 


You Cant Make A Mistake With A Northgate! 


every day! You get industry-leading tech 
support, full parts/labor warranties — 
one year on systems, five years оп OmniKevs. 
And our free overnight shipment of replacement 
parts policy. Now... 5000 technicians out of 
400 locations nationwide are on call to service 
Northgate systems — FREE for one year! 


Northgate takes the risk out of buying 
direct — 30 day No Risk Trial! Well custom 
configure your SlimLine or Elegance SPA, Use 
it for 30 days. If you have even a shadow of 
doubt about your purchase, we'll buy it back for 
every penny you paid. No questions asked! 


Call today and we'll help you select the 
Northgate SPA platform and processor option 
that best meets your needs: 386/25, 33 & 

40 MHz, 4865Х/20 or 486/33 MHz in Slim- 
Line, Elegance Desktop or Elegance Vertical 
Power cases. Add hard drives — 40MB го 
1.2GB. Monitor options include 14" VGA 
Mono or Color, 14" SVGA, 16” Nanao SVGA, 
19" NEC SVGA. Get more RAM, extra floppies, 
a modem, a fax card and more. And every 
system gives vou an affordable upgrade path. 
You just can't make a mistake with Northgate! 


Never is here to serve you all day, 


Now Compatible 
With Novell® 5.1! 


Tivo Main System 
Boards... Three Cabinet 
Styles... Five Power Modules. 
Northgate Gives You The Choice 
Of 15 Upgradable New Systems! 


Compare Northgates 386/33 
To 486/33 Upgrade Price 
With ALR, AST and Dell! 


Northgate Upgrade Price: $999.00! 
That's right. You can soar all the way 
from a 386/33 to a 486/33 for only 
$999.00 with processor trade in.t Now 
lets take а look at what the-other guys 


charge. Ready for an eye-opener? 


AST Suggested Retail AFTER 
Processor Trade In $3695.00! 
Sounds a little pricey doesn't it? But 
that's the figure tells their dealers 
they should charge to upgrade a 386/33 
with 2MB of memory to a 486/33 with 
4MB of RAM. Over THREE ANDA 
HALF TIMES Northgate's price! 


ALR Suggested Retail $2495! Want to 
make an ALR 386/33 into a 486/33 
Business VEISA? You can get a piggy-back 
module that will take you chere, but it's 
not cheap. Ап ALR dealer will charge vou 
up to $2495.00 for the favor. TWO AND 
A HALF TIMES Northgate's price! 


DELL $1999.00! Their sales reps 

will tell you “there's a lot of value here at 
Dell.” It doesnt show in their prices. 
You'll fork aver $1999,00 to upgrade a 
Dell 386/33 to a 486/33. If you paid the 
$299.00 they charge for 32K cache in 
your Model 325P, kiss іс goodbye! Dell's 
486/33 has NO external cache memory 
capability and they wont buy back the 
module or the now worthless cache card! 
And these guys made a big to-do over 
Compaq high prices! 


SlimLine" SPA Platform Features: 


= MB of RAM on motherboard; expandable to 
32MB 

* 64K SRAM read/write-back cache 

* Edsun Continuous Edge Graphics (СЕС) 

ә 1.44MB 3.5" Ruppy disk drive (1.2MB 5.25" 
optional) 

e Small footprint (16.5" square x 4.25* mgh) Slim Line 
сазе with room for two exposed and опе internal 
half-height devices 

e ‘Three full-length 16-bit and two half-length 8-bit slots 

e Integrated IDE hard drive and floppy drive controllers 

е Integrated 16-bit SVGA 

* One parallel and two serial ports 

* Entel and Weitek math coprocessor suppor 

• 150 watt power supply 

s Omnikey keyboard 

a MS-DOS 3.3, 4,01 or 5.0 and GW-BASIC installed 

* QA Plus Diagnostic and utility software 

“ Microsoft® Windows" and mouse 

* FCC Class B certified 


Elegance Desktop or Vertical 


Power SPA Platform Features: 


+ 2MB of RAM on motherboard; expandable to 64MB 

e 64K SRAM read/write-back cache 

e 1.44MB 3.5" floppy disk drive (1.2MB 3.25" optional) 

е 16-bit SVGA adapter 

* Desktop Case with 200 wart power supply and 
roam for three exposed and суо internal half-height 
devices; OR Vertical Power Case with 220 watt 
power supply and room for three exposed and four 
internal system hatf-height devices 

e B expansion slots 

s One parallel and two serial ports 

* [ntel and Weitck math coprocessor support 

e OmniKey keyboard 

* MS-DOS 3.3, 4.01 or 5.0 and GW-BASIC installed 

e OA Plus Diagnostic and utility software 

* Microsoft® Windows™ and mouse 

* FCC Class B certified 


РАР ............ 18990 
SPP... 521990 
Elegance Vertical 


Power SPA Platform . . . .. . . $234909 


Charge it to your Big "№ Credit Card Or Lease It 
At Low Monthly Rates! 


CALL TOLL-FREE 


слона 00-345-8709 


ters езде сй Ашот болен Accoun: 0-49-0099 


Fax your order! 800-323-7182 
Макето Heanag lmpared: Northgate has TDD capability, Dial 800-535-0602. 
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SYSTEMS. ЛИС 


"Smart Tools For Business"? 
7075 Flying Cloud Drive, Eden Prairie, ММ 55344 
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өте REVIEWS 


Five New SPARC-Based 
Workstations Compete with Sun 


TOM YAGER 


CY un Microsystems started the SPARC 
® revolution with its own systems, SO 
kJ it’s no surprise that the first batch 
of non-Sun SPARC systems are showing 
up with nearly identical features. The 
SPARC chip is a processor developed by 
Sun that promises to become a standard 
processor commodity for Unix, just as 
Intel's 80x86 processors have in the DOS 
world. 

To compare how well the so-called 
SPARC clones perform, I selected a rep- 
resentative set of SPARC systems, based 
mostly on their availability. The group 
included systems from Solbourne Com- 
puter, Opus Systems, CompuAdd, Mars 
Microsystems, and RDI Computer. Each 
system was hooked into the BYTE Unix 
Lab's network and was run with a variety 
of system and applications software. The 
new BYTE Unix benchmarks were run 
as well (for details, see the text box 
“BYTE Updates Unix Benchmarks" on 
page 213). 

A SPARC-compliant workstation can 
be expected to include a SCSI port, an 
Ethernet port, two serial ports, audio 
L/O, an integrated mouse, and a Sun- 
style keyboard. The typical display is 
either monochrome or 1152- by 900- 
pixel, 256-color graphics. А high-den- 
sity, 3!^-inch floppy disk drive is also 
standard. 

Peripheral devices are connected ex- 
ternally to the SCSI bus or internally via 
Sun's SBus. SBus cards are smaller than 
postcards and generally have no DIP 
switches or jumpers to set. Unlike the 
ISA bus, the SBus doesn't require you to 
know anything about the board's inter- 
rupt vector, port number, or memory- 
buffer address; SBus boards are “plug 
and play," mostly configuring them- 
selves into your system. If special drivers 
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are required, you can load them dynami- 
cally into SunOS without rebuilding the 
Unix kernel. 


The Solbourne S4000 

Solbourne Computer has more experi- 
ence with SPARC-compatible systems 
than anyone besides Sun. The review unit 
I tested was pretty well decked out: It 
came with a 16-inch color monitor, 40 
megabytes of memory, and two 200-MB 
floppy disk drives. The price of this con- 
figuration is $20,095. Тһе 54000 is 
unique among the systems ] reviewed due 
to its maximum memory capacity: With 
an expansion card, the S4000 can be 
taken to 104 MB. 

The value that Solbourne adds to the 
base SPARC configuration is significant 
and comes in three forms: software, ac- 
celerated graphics, and file LO perfor- 
mance. Solbourne's port of SunOS re- 
lease 4.0 includes all the pieces licensed 
by Sun (and discussed above) plus some 
extras that Solbourne throws in, giving 
the S4000 an edge over some other 
SPARC systems. Release 4.0 is a couple 
of releases behind Sun and can cause 
minor compatibility problems with appli- 
cations built with 4.1 or higher libraries. 

Solbourne's OS/MP 4.0 (MP refers to 
Solbourne's multiprocessing extensions, 
not used in the S4000) is most notably 
augmented with the inclusion of Sol- 
bourne's own X Window System server 
and accompanying tools. The X server it- 
self (based on X Window 11 release 4) is 
remarkable only in that it's included with 
the S4000. More thrilling by far is Sol- 
bourne's swn window manager. In a sin- 
gle application, Solbourne has managed 
to build in both OSF/Motif and Open 
Look behavior. The behavior is user-con- 
figurable, and the emulation is quite 


А 


ania ut, 


good. In addition, swm offers a virtual 
desktop—a logical screen that can be 
many times larger than the physical dis- 
play. To move the physical screen to a 
different area on the logical screen, you 
simply move a dotted-line box around in 
a special window. The window provides 
а bird's-eye view of the logical screen, 
complete with window positions and 
sizes marked by properly scaled rectan- 
gles. Nice. 

To accompany swm—and, presumably, 
to offset Sun's own DeskSet tools for 
OpenWindows—Solbourne provides a 
number of graphical front-end applica- 
tions to frequently used programs: de- 
bugging, revision control, appointment 
scheduling, file management, E-mail, 
Usenet news reading, message sending, 
and X Window font editing and window 
property querying. Tools like these 
make life easier for those who, like me, 
live with their workstations throughout 
the entire workday. 

Finally, Solbourne makes its standard 
software offering complete with its Ob- 
ject Interface toolkit. This C++ class 
library lets developers write graphical 
applications that are GUI independent. 
Presently, OSF/Motif and Open Look in- 
terfaces are supported. It’s a little ironic 
that the toolkit is standard but a C++ 
compiler is not. 

On the performance side, the 54000 
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again distinguishes itself by including, as 
standard, enhancements to color graph- 
ics and file I/O. The color configuration 
includes an accelerated graphics card 
that speeds X Window and SunView per- 
formance noticeably. I will not try to 
quantify that improvement (X Window 
benchmarking tends to be unpredict- 
able), but it easily outclasses the typical 
SBus color frame-buffer boards. 

The 84000 also earned my admiration 
for its file I/O performance. Solbourne's 
claim to fame is as a vendor of high- 
speed servers, and the company quietly 
borrowed some of that fast I/O technol- 
ogy for the S4000. The performance 
numbers were so good that I think this 
machine qualifies not only as a graphics 
workstation, but as a file server as well. 
Ап S4000 with a string of external SCSI 
devices (the case has only enough room 
for two 3'A-inch drives) would make a 
formidable and supremely affordable file 
server. For installations that can't afford 
a stand-alone file server, the S4000 is an 
excellent choice; you can use a single sys- 
tem as a desktop unit and as a file server 
for a reasonably sized cluster of systems. 


The Opus Personal Mainframe 5000 
Opus Systems has made a name for itself 
by providing upgrade kits that give your 
PC the speed of more powerful com- 
puters. The PM 5000 (although Personal 


Mainframe is a slight overstatement) is 
Opus's first SPARC-compatible system. 
Packaged in the familiar, tall pizza box, 
the PM 5000 is a Sparcstation-I design: 
three SBus slots, room for 64 MB of 
SIMM memory, and the typical SPARC 
system array of I/O devices and ports. 
Opus manufactures its own system board 
and does its own operating-system devel- 
opment, giving it a Solbourne-like edge 
over some of its competition. 

The review configuration was a PM 
5000 with 16 MB of memory, a 207-MB 
hard disk drive, a 150-MB internal tape 
drive, and a 19-inch color monitor. The 
price for this configuration is $12,995. 
Opus's SunOS-compatible operating sys- 
tem, OpusOS, isa port of SunOS 4.1, en- 
suring a high level of compatibility with 
even the most recent applications. Opus 
also offers an X Window plus OSF/Motif 
GUI product and plans to provide Sun's 
Open Windows 2.0 as soon as SunSoft 
makes it available. Opus's software, like 
the others, lacks Sun and Solbourne tools 
and enhancements (e.g., the graphical 
debugger and mail tool). 

The unique range of hardware options 
available, however, makes the Opus of- 
fering special. You can purchase the PM 
5000's motherboard, called the Opus 
Engine, separately. (More than a dozen 
companies plan to release SPARC sys- 
tems based on Opus's motherboard.) 


@ WHATSPARC-BASED 
WORKSTATIONS ARE 
Fast, inexpensive Unix 
workstations that are compatible 
with Sun Microsystems’ SPARC 
RISC systems. 


LIKES 

Plenty of variety in standard 
features and packaging, while still 
remaining true to SPARC’s 
promise of binary application 
compatibility. 


za 
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Ш DISLIKES 
А couple of systems showed great 
potential that wasn’t fully realized 
at the time of the review. The RDI 
BriteLite portable SPARC system 
performed as promised, but with 
an LCD screen too small to run 
many commercial Unix 
app ications without frustration. 
Tha Mars Mariner 4i added DOS 
compatibility with a real 386 
processor and 15А bus but took 
away the SPARC-standard SBus. 


RECOMMENDATIONS 

The Solbourne 54000 was the 
best system overall, incorporating 
enhancements in file and graphics 
I/O performance and adding 
applications to the standard 
configuration. The CompuAdd 
55-1 was the price leader, 
delivering excellent SPARC 
compatibility for o very 
compelitive price. 


к 


B PRICE 
CompuAdd 55-1: $9695 
Mars Mariner di: $14,110 
Opus Personal Mainframe 5000: 
$12,995 
RDI BriteLite: $10,800 
Solbourne $4000: $20,095 


Opus also makes the PM 500, a com- 
plete SPARC system on a PC-compatible 
card (see photo 1}, This card, installed in 
a PC-compatible system, allows DOS 
and SPARC applications to run side by 
side. You use hot keys to switch between 
Unix and DOS. The card has a SCSI con- 
troller on-board (for performance and 
compatibility, since you can't use your 
PC's hard disk for Unix), and it even 
includes two SBus slots for expansion 
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FIVE NEW SPARC-BASED WORKSTATIONS 
REX a eee 


Solbourne S4000 
Opus PM 5000 
ADI BriteLite 
CompuAdd 55-1 
Mars Mariner 4i 


Sun Sparcstation IPC 


SPARC CLONES COMPARED 


PERFORMANCE SUMMARY 


The Solbourne 84000 was a standout in the BYTE benchmark test results due to tis performance in the Arithmetic and File Copy 
rests, For more details on the tests, see rhe text box "BYTE Updates Unix Benchmarks " at right. 


Photo 1: The Opus PM 500 is a complete 
SPARC system on a PC-compatible card. 


cards. (One can be occupied by a color 
frame-buffer board—not included as 
standard.) Opus also offers this card in- 
stalled in self-contained cases, ranging 
from a conveniently sized squat tower to 
a full-size tower case with lots of hard 
disk drive bays. 

I’ve spent as much time with the Opus 
PM 5000 system as Гуе spent with the 
Sun Sparcstation IPC that is my main 
work system. For the several months I've 
had them, both have run around the clock 
without any involuntary downtime or 
data loss. The same may well be true of 
the other systems in this review, but it 
was the PM 5000's solid performance 
and reliability over that length of time 
that convinced me of SPARC's bright 
future. Opus's intimate knowledge of 
SPARC hardware and software gives it an 
edge in problem solving and product sup- 
port. The company would do well to beef 
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up its stockpile of value-added software, 
but its variety of configuration options 
makes Opus Systems a serious contender 
in this category. 


The CompuAdd 55-1 

Of the systems I reviewed, the Com- 
puAdd SS-1 has the least added value. 
This system is very basic, with neither 
standard X software nor a set of produc- 
tivity-enhancing tools. The SS-1's oper- 
ating system is the Opus SunOS 4.1 port. 
The review unit was shipped with 16 MB 
of memory, a 16-inch color display with 
a Trinitron monitor, and a 210-MB hard 
disk drive. At $9695, the price 15 the best 
of the lot. 

The SS-1 is probably typical of future 
SPARC-compatible systems: It provides 
basic SPARC functionality at a competi- 
tive price. Taken with the systems I re- 
viewed, it fares a little worse than the 
others because of its lack of added value. 
What CompuAdd brings to this party, 
however, is its marketing savvy and sup- 
port structure. CompuAdd has done well 
with its PC-compatible systems, mostly 
through direct sales to end users. 


The Mars Mariner 4 

This company's name (Mars Microsys- 
tems) somehow makes you expect inter- 
esting things, and the Mariner 4i deliv- 
ers. Аз with the Solbourne S4000, the 
i's added value is plentiful and obvious. 
Unfortunately, though, some of this 
added value limits the machine's com- 
patibility with other SPARC systems. 


The heart of the 4175 unique hardware 
is something familiar to many BYTE 
readers: an ISA bus. It’s not just an orna- 
ment; everything in the 41 is built around 
the [SA bus, excluding the SPARC-stan- 
dard SBus. The great advantage to [5А 
is, ostensibly, the ability to plug in com- 
mon and inexpensive PC peripherals. Of 
course, using those peripherals is an- 
other matter. Unless someone (such as 
Mars) writes a driver for you, you'll have 
to create your own. As for whether ISA- 
bus devices can get along with SPARC, 
the 4i makes a convincing case on its 
own: The disk drive controller is an 
Adaptec AHA-1542 ISA board—the 
most popular PC SCSI controller. 

The main reason for including an ISA 
bus in the 4i is this machine's dual-pur- 
pose architecture. Like Opus's PM 500 
plug-in card, the 4i can run both DOS 
and SunOS programs. DOS programs 
run in à УСА or Super VGA window, but 
only under SunView (for now). Ап X 
version of the VGA window service 15 
planned but was not available in time for 
this review. 

The 4175 DOS-in-a-window runs on an 
optional 386 coprocessor board, sup- 
porting even protected-mode programs. 
I ran Windows 3.0 and a number of other 
DOS programs to test the system's DOS 
compatibility. Because of the system's 
ISA bus, real VGA, and real 386, I en- 
countered only minor problems with cer- 
tain software that tried to take direct con- 
trol of one of the PC-specific devices 
(e.g.. the keyboard or the mouse). The 
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BYTE Updates Unix Benchmarks 


he BYTE Unix benchmarks that 

we published in March 1990 in 

an article by that name were ex- 

pected to fill our needs for sev- 
eral years. In only a few months, we 
began to see that Unix workstation per- 
formance was going to make our bench- 
mark design questionable. The flaw was 
that the benchmarks timed a fixed num- 
ber of loops; if there were too few loops, 
the duration of the test was too short to 
be reliably timed. Perhaps we could 
have increased the number of loops and 
been safe for another few years. Bul 
when the IBM RISC System/6000 pro- 
duced results in the hundredths of sec- 
onds, it became obvious that we needed 
to redesign our benchmarks. 

Now the work on version 3 is com- 
plete. The new design increases preci- 
sion on faster workstations, because we 
turned the measurement upside down: 
Instead of counting the time to execute a 
fixed number of loops, we now count 


loops executed in a fixed period of time. 
The results are then massaged into eas- 
ily digested numbers: loops per second 
and loops per minute. 

Because this marks a drastic change 
in the testing methodology, these new 
benchmarks mean new baselines and 
indexes. We took advantage of the op- 
portunity by ringing in a baseline sys- 
tem that more accurately represents the 
state of the Unix market: the Sun Sparc- 
station IPC. So every Unix benchmark 
table or graph you see will have its base- 
line index generated by a 25-MHz, LSI 
logic-based SPARC system with 24 
megabytes of memory. 

We also changed the benchmark tests 
that are used to generate the new index: 


* Double-precision arithmetic 

* Dhrystone 2 without register variables 
e Spawning a process (exec1()) 

* File copy throughput in 5 seconds 

ө Pipe-based context switching 


® The shell script with eight concurrent 
scripts running 


Instead of just summing up the index- 
es of each test to get the overall index, 
we use the average. This means that the 
baseline value is 1 instead of 6 (a bit eas- 
ier to compare). Remember to take the 
overall index with a barrel of salt. AI- 
though it's tempting to view an overall 
index of 3 as meaning "three times the 
performance of the baseline," it doesn't 
mean that al all, You need to look at the 
individual test results to understand a 
systern's performance characteristics. 

The benchmarks are freely available 
from BI X and on the Usenet. Thanks to 
the many users who sent suggestions for 
version 2, we all have a much better set 
af tools for benchmarking Unix systems. 


Ben Smith is а BYTE technical edi- 
tor. He can be contacted оп BIX as 
"bensmirth. '" 


well-behaved applications worked just 
fine and with the performance one ex- 
pects from a 386. 

There is significant potential here, as 
with the Opus PM 500, for applications 
that run under Windows or some other 
familiar PC interface while calling on 
the more powerful SPARC CPU to get 
the job done. However, if you have ex- 
pensive caches of DOS software, you can 
more immediately move up to SPARC 
power without cutting your ties to the 
older technology. 

The Unix side of the 4i is much like 
that of the other systems. It runs on а 25- 
MHz Cypress CPU. The review unit was 
shipped with 16 MB of memory, a 207- 
MB hard disk drive, a 150-MB internal 
tape drive, and a 19-inch color monitor. 
The system's operating system is Ta- 
tung's port of SunOS 4.0, subject to the 
same minor compatibility problems as 
those of the Solbourne system. At review 
time, Mars had no shipping X port, but 
one is promised. 

The 4i is the only system in this group 
about which I have serious misgivings. 
There are already dozens of SBus expan- 


sion boards, and the size and the ease of 
installation of these boards is part of 
SPARC’s formula for success. 1 can un- 
derstand making the [SA bus available, 
but not at the expense of the SPARC-stan- 
dard SBus. 

To its credit, however, the 4i is an in- 
novative design. Га add SBus to it, but 
even in its current state, it will be a ma- 
chine to watch. Perhaps its DOS com- 
patibility will help pull in some nervous 
PC users. 


The RDI BriteLite 

Even for people who don't need them, 
miniature systems seem to attract an in- 
credible amount of attention. People have 
been waiting for RDI Computer's prod- 
uct to appear. Now that I've had a chance 
to see it, the most significant comment 1 
can make is, “They did it." 

This is no laptop. It out-hefts the for- 
midable Mac Portable for weight and 
awkwardness. What the BriteLite has is 
compatibility. I'd rate it more compatible 
with the Sun IPC than any other system 
here, because the BriteLite uses a real 
Sun [РС motherboard. RDI packaged 


this 25-MHz system into a case with a 
flip-up LCD screen, a 120-MB hard disk 
drive, 8 MB of memory, a downsized 
keyboard (still with all of Sun's special 
keys), and a 2-hour battery. All the IPC's 
original ports are available in the back of 
the machine (and there's a pair of SBus 
slots inside). 

In the reviewed configuration, the 
BriteLite's LCD screen has a resolution 
of 640 by 480 pixels. Since the Sun stan- 
dard is a 1152- by 900-pixel resolution, 
the BriteLite's LCD screen can display 
roughly the upper-left quarter of the en- 
tire screen area. RDI supplied me with a 
floppy disk that had a virtual screen han- 
dler on it. With that program, you can 
run programs that use the full Sun reso- 
lution, but scrolling is not automatic. 
Typing text in a window larger than the 
screen is an ordeal, at best. The BriteLite 
includes a connector for a Sun-compat- 
ible monitor that operates at full resolu- 
tion. But if you are going to have to plug 
in a monitor, why not simply carry Sun's 
own IPC? 

І have seen the BriteLite with a full- 
resolution LCD screen at trade shows, 
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a On Board Processor Handles Serial 
Communication Tasks 

B 32K-128K Dvnamemory" 

m Eight Ports Per Board 

B High Performance - Low Cost 

ш DOS, SCO"XENIX®, SCO" UNIX" 

Drivers Included 


B Rugged Solid State Disk Emulator 

iB Disk Access Times In Тһе Nanoseconds 

m Up To [6 Megabytes Of Non-Volatile 
Memory 

@ On Board Bios - Plug And Play 


MODEL. 


Р 
/ 

^. 

© = 
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@ Quick Pulse & Intelligent Algorithms 

@ Programs Eproms (up ro 4Mb), 
EEproms And MPU's 

m Up To 57K Baud 

B Vitra Fast! 


Order 800-282-GTEK (4835) 


С ТЕК... 


DEVELOPMENT HARDWARE & SOFTWARE 
Р.О. Box 2316 è Bay St. Louis, MS 39521-2310 U.S.A. 
Fax 601-467-0935 
Mississippi & Technical Support 601-457-8048 


All Нггіпытей Твенин, шет emir jT} 64 СЫЙ reperti coumpamirs. 


OEM 4 Dealer 
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COMPANY 


INFORMATION 


CompuAdd Corp. 

12303 Technology Blvd. 
Austin, TX 78727 

(800) 688-6380 

fax: (512) 250-2528 

Circle 1132 on inquiry Card. 


Mars Microsystems, Inc. 
Stonewood Commons 

101 Bradford Rd. 

Wexford, PA 15090 

(412) 934-1040 

fax: (412) 934-1060 

Circle 1133 on Inquiry Card. 


but it wasn't shipping at the time of this 
review. Even with the magical scrolling 
software, I found the BriteLite's 640- by 
480-pixel display unusable for any but 
the simplest activities. Virtually all Sun- 
OS programs expect the standard resolu- 
tion, and so do I. 

Salespeople, software developers, net- 
work troubleshooters, and others who 
need a SPARC system that can be set up 
and taken down in a hurry will benefit 
from the BriteLite, but I can't recom- 
mend the unit with the smaller display. 
While 640 by 480 pixels may be fine for 
Microsoft Windows, it's no match for X 
Window or even SunV iew, 

One last curiosity that RDI plans to re- 
lease in the future is Companion, a Mac- 
intosh emulator. RDI and Companion's 
developer are still working out licensing 
details, but it will be a small thrill to sit 
at a Unix workstation and see a Mac 
screen pop up in a window. 


Nobody's Perfect 

Every system I looked at had at least 
some warts, ranging in size from tiny to 
basketball-size. It's common these days 
to pull out any Brand-X PC from its box 
and expect it to run every DOS program 
ever written. That’s a small wonder; PC 
vendors have had a decade to get it right. 
Considering the age of Sun's SPARC li- 
censing program, I was mightily im- 
pressed by the quality of the best of these 
machines. 

Which machine is the best? The Sol- 
bourne S4000's added value makes it, in 
some ways, a better machine than even 
the real thing (Sun). The file I/O perfor- 
mance suits this machine to file serving, 
and the accelerated graphics makes it a 


Opus Systems 

329 North Bernardo 
Mountain View, CA 94043 
(415) 960-4040 

fax: (415) 960-4001 

Circle 1131 on Inquiry Card. 


RDI Computer Corp. 
6815 Flanders Dr. 

San Diego, CA 92121 

(619) 558-6985 

fax: (619) 558-8943 

Circle 1134 on Inquiry Card. 


Solbourne Computer, Inc. 
1900 Pike Rd. 

Longmont, CO 80501 

(800) 356-8765 

fax: (303) 772-3646 

Circle 1130 on Inquiry Сага. 


perfect desktop graphics machine. I 
would like to see Solbourne do a SunOS 
4.1-compatible operating system, but 
that lack didn't dampen my interest in the 
machine. 

The runner-up was a closer race, but I 
give second place to the Opus PM 5000. 
The offering of a PC add-in SPARC 
board figured into the decision; but 
mostly, I strongly believe that a company 
that develops its own hardware design 
and operating-system port is in a better 
position to serve its customers and react 
to changes. Opus's technical-support 
staff breezed through every test I put it 
through. 

I cannot really recommend the RDI 
BriteLite with its 640- by 480-pixel reso- 
lution, although it is usable with a full- 
size display. It was the only portable 
SPARC system available at the time of 
this writing. 

The Mars Mariner 4i’s lack of an SBus 
is a disappointment. It may, however, 
satisfy those who need a high degree of 
DOS compatibility. 

The CompuAdd 55-1 basic SPARC 
system is just that: basic. That’s not a 
flaw, but when the market is defined by 
added value, a machine that is no more 
(and a little less) than other entries in the 
same category might get overlooked. 
CompuAdd's track record in aggressive 
marketing, responsive support, and price 
competition may serve it well. I had no 
qualms about the quality of its product. Ш 


Tom Yager is a BYTE Lab technical edi- 
tor and author of Applications Program- 
ming with PC UNIX (Addison-Wesley, 
1991). He can be reached on BIX as 
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The Microway Quadputer 

is the world’s most pop- 

ular PC Transputer develop- 

. ment environment. It can be 
purchased with two to four 

Transputers and one to four 

megabytes of RAM per proces- 

sor. The Quadputer runs all the 

popular Transputer development 

software, all of which is available 

from Microway. It is compatible with 

our Monoputer™ which provides 1to16 

megabytes of RAM and a single T800, 

our Videoputer™ which comes in VGA 

and higher resolution versions and is pow- 

ered by a memory mapped pair (T800 and 34010), and our 

Linkputer™ whose cross bar switching network can 

dynamically link up to 32 Transputers. Finally, all Microway 

Transputer products can be used with our Number Smasher- 

860 to provide out-of-this-world numeric performance! 


For more information, please call 508-746-7341. 


The World Leader in PC Numerics 


Corporate Headquarters, Research Park, Box 79, Kingston, MA 02364 


TEL 508-746-7341 * FAX 508-746-4678 


U.K. - 32 High St., Kingston-Upon-Thames, 081-541-5466 * Italy 02-74.90.749 


The highest 
performance copro- 
cessor card to ever 
run in a PC, Number 
Smasher-B60 delivers 
up to. 80 million single 
precision floating point 
Operations per second 
at 40 MHz and produces 
over 10 Linkpack mega- 
flops. The board comes 
standard with an ISA inter- * 
face, two Transputer Link 
Adaptors that allow it to 
interface with a Microway 
Quadputer or Videoputer, your 
choice of our NDP Fortran, C 
or Pascal for the 80860, plus 8 
megabytes of high speed memory. 


Microway NDP 860 Compilers make it easy to recompile your 
favorite mainframe, 80386 or PC applicaton for the 80860. The 
resulting code runs on our XTEND-860™ environment under 
DOS, UNIX or XENIX. 


Holland 40 836455 е Germany 069-75-2023 * Japan 81 3 222 0544 


486 Power, 500 MB Hard Disk, 
Now You Can Have It All —Wnherever You Go! 


Now there is no reason to 
compromise between power and 
portability. Moby Brick combines 
the best attributes of desktops 
and laptops. 


As a desktop, Moby Brick 
offers blazingly 
fast performance | 
and enormous storage capacity. 

It has the same award winning 
design and nearly silent operation 
as the original 386SX Brick. 


Yet when you need your PC away 
from the office, Moby 
Brick's versatility 
offers an alternative 
to the limitations of 
laptops and the 
hassie of multiple 
machines. It's simple — at your 
frequent destinations, keep a full 
size keyboard und color monitor 
and just carry the Brick in between. 
For travel, add the LCD display 
module to convert Moby Brick into 
a fuil featured AC portable. 


Massive Power and Storage 


Moby Brick is only about the size of a ream of 
copy paper and weighs 8.9 Ibs., yet it packs 
| , Jull desktop power with either a 
е 20 MHz 4865X or 
=—- 33 MHz 486DX 
processor with up to 
Й 3 MB RAM. The new Intel 486SX 
is faster than a 33 MHz 386DX; the 486DX is 
twice as fast and includes a built-in numeric 
coprocessor. À modular processor board 
allows easy upgrades from the 4865X to the 
486DX at any time. 


Bricks use fast, reliable IDE Conner hard disks 
ranging from 44 MB up to 510 MB. The unique 
BIOS integrated disk cache (up to 8 MB) offers 
lightning quick access times. The bus is 
selectable between 8 MHz (AT standard) 

or 10 MHz which improves video, disk and 
network performance. Other standard 
features include a 2,400bps modem, 3.5" 

1.44 MB floppy, 180 pin docking connector 
and an ISA 16-bit internal half length expansion 
slot. The "Stretch" Brick, which is 7 longer. 
accepts one full and one half length card. 

The rugged aluminum case with shock 


32 MB RAM. 


absorbing rubber corners is available in 
granite or beige along with color coordinated 
keyboards and monitors. 


Extraordinary Graphics 


Moby Brick features built-in 16-bit Super 
VGA graphics with 1 MB RAM. Maximum 
resolution is 1024 x 768 non-interlaced. The 
Edsun CEG (optional at no extra charge) 
provides antialiasing to double the apparent 
resolution and provides 32,000 simulta- 
neously displayable colors for stunning 
photo-realistic graphics. Now you can 

say good-bye to the jaggies, even on low 
resolution 640 x 480 monitors or overhead 
LCD projectors. Fast, HI-RES drivers for all 
major applications are provided, including a 
Display List Driver for Autocad. 


Good to Go 


The innovative Ergo design provides perhaps 
the best benefit —versatility. You can use the 
same Moby Brick as a fast, quiet, stylish 
desktop at each of your regular destinations, 
such as your home and office. The optional 
Docking Terminal provides instant hook-up ol 
all cables as well as a second 16-bit 3/4 length 


6:25 a.m. You can start 

your day before heading to the 
office. An hour of quality work 
time before the onset of office 
interruptions [or at home in 
the evening] can be the most 
productive time of your day. 
With up to 510 MB of storage 
you can keep everything with | 
you. All your files, addresses, 
even the ones you didn't think 
you needed, are at hand. 


33-1-47957100 


8:35 a.m. Drop the Brick into 
its Docking Terminal and 
everything is instantly 
connected. Since you're on the 
same computer you can 
immediately start where you 
left off at home. No files to 
transfer, no floppies to 
switch. The expansion siot 
in the Docking Terminal 
can be used for your 
network adapter, saving 
the internal option slot in 
the Brick for functions 
you need off-site such as 
a fax board, 
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expansion slot. The 


All Bricks include 


matching VGA LCD | 
display module (available the new DOS 5.0, and your choice of 3 9 9 5 
in August) turns Moby Windows 3.0 plus Adobe ATM with 13 fonts, J | 


Brick into a portable, go 


a Logitech mouse or DESQview/386 with QEMM. 
anywhere solution. The 


RICK 
Whichever environment you choose, your 4865X MOBY BRIC 


20 MHz Intel 4865X 


LCD features a 64 gray Brick will come fully set up, fine-tuned and мүрт» ИЕ 
scale controller and the ready to go. There's even on-line Hypertext 120 MB 19 cached hard disk 
latest Sharp thin film, manuals for the Brick and DOS. All Bricks are 

super twist, backlit LCD 100% IBM AT-compatible and support DOS, $ 4995 
technology. 05/2, UNIX, X/Windows and Novell. 486DX MOBY BRICK 


33 MHz Intel 486DX 
4 MB RAM exp tû 32 MB 
120 MB 19ms cached hard disk 


$2,995 


3865Х BRICK 
20 MHz Intel 3865Х 
4 MB RAM exp lû 8 MB 
120 MB 19m3 cached hard disk 


Standard Features 
(Brick and Moby Brick} 


1024 x 768 Super VGA adapter 
supports EGA, CGA, MDA monitors 


Innovative Software Factory Direct Value 


Bricks are available directly from Ergo—the 
same people who design, manufacture and 
support them. As a result, they sell for very 
attractive prices. However, a good deal is only 
one of the reasons you'll enjoy doing business 
with Ergo. We offer unlimited ісіНгее technical 
phone support, overnight repair service, a one 
year warranty and a no nonsense, 30 day 
satisfaction guarantee. 


The Brick's system software has features not 
available in any other PC. (You might expect 
this from Ergo, since we're a leader in DOS 
Extender software with customers like 
Borland, Fox, and Cadam.) This includes a 
reprogrammable BIOS with user tunable 
keyboard control, password protection, and 
non-volatile owner identity. Updates to the 
latest release are just a phone call away. 
This BIOS also includes an integrated disk 


cache that is significantly faster than add-on 
software caches. System and video shadow 
RAM are provided, plus a (192K) block of 
high memory above 640K for loading high 
TSRs, networks and other resident utilities. 


2:52 p.m. Take your Brick to 
the client to deliver presenta 
tions that can't be matched by 
hard copy. They wanted to see 
what a few changes ғ b 
would look Ике. =h 
No problem, you x 
have the whole ! 
design on the Brick. | 

With the power of 3 : 
a 486, it looks 
easy. АРС as 
handy as the Brick 
can really change 
the way you work. 


Қы A. 
Бізе 47-2-327700 51-2-744-0772 


Call 1-800-633-1925 to order your Brick today 
or for information on the complete Ergo 
product line (8a.m. to 8 p.m. EST.) For 
immediate information via FAX (24 hrs) call 
1-800-The Brick. 


COMPUTING 


One intercontinental! Way, 
Peabody MA 01960 


654412688 Circle 320 on Inquiry Card. 


Moby Brick ts a trademark of Ergo Computing, Inc Other products аге regtslerad trademarks or wadermarka of their respective holders. 


(508) 535-7510 FAX: (508) 535-7512 


Integrated cached IDE hard disk contuller 
with up ta 8 MB cache size 


2,400bps Hayes compatible modem 
2 serial, 1 parallel port 


Reprogrammable Ergo BEDS with video ard 
system shadow RAM, full diagnustics 


3.9- 1.44 MB Teac Boppy 


One 16-hit half jength interna! expansion 
slot, plus Docking Terminal port 


Worldwide compatible ext AC power 
supply 25 lbs 25x 4x & 


Rugged aluminum case with rubber 
corners and liquid heat sink technology 
Choice ol Granite or Beige 
8.4 to 8.9 Ibs, 3.3 x 7.3 x 11.3" 486 ог 3865X 
Ergo MS-DOS 5.0 plus your choice of: 
Windows 3.0 with Adobe ATM, Mouse. or 
DESOview/386 with QEMM Manilest, TreeBó 


Options 

44 MB 24ins hard disk deduct 9400 
212 MB Ima hard disk mhi 5600 
510 MH 13ms hard disk add $1,500 
Additional RAM (Ps) per MB 9100 
Docking Terminal w/ 16-3lt slot 5395 
YGA LCD module & adapter 8995 
(Ol keyboard-belge or gray 5109 
120 MB exi lape backup 1493 
5.25" ext 1 2 MB floppy 5239 
Additlonal Power Supply $195 
Brick Bay 599 
14^ 10245168 noninterlaced 

color SVGA monitor $453 
157 1024x768 non-nterlaced 

color SVGA monitor 8295 


IF 1024x768 nominterlaced 
calor SVGA monitar (зінгеті above) $1,395 


Don't replace your system... 


For Windows, for 05/2, for today's software, 
you need 386SX processing power. With 
Kingston's SX/Now!™ you can replace the 
processor on your 286 based computer- not the 
entire system. 


..Up grade your processor! 


By combining a 16 or 20Mhz 386SX processor 
with 16KB of cache memory and an onboard 
clock, SX/Now! increases system performance 
by over 250% - without taking an expansion 
slot! 


Norton Sf (4.5) Landmark Speed Test (1.1) 
ШЕШ PS2 Model 50/60 ШШ PS2 Model 50/60+ 16MHz SUNG! 
E] Р5/2 Model 655X ШШ PS/2 Model 5060+ 20MHz SX/Now! 


Fully compatible 


SX/Now! is fully compatible with your system's 
hardware and software. And it is covered by 
Kingston s five year warranty. 


Cost-effective performance 


So, to get the speed and processing power your 
Zz, software requires, choose the cost-effective 
E: solution, SX/Now! from Kingston. 


Manufactured by 


kingston. 


(800) 835-6575 
(714) 435-2600 
FAX (714) 435-2699 


17600 Newhope 84. Fountain Valley, CA 92708 


All trademarks and registered trademarks аге of their 
respectiva companies. 
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Photo-Realism Reigns When 
AutoShade Meets RenderMan 


GREG LOVERIA 
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AutoShade, with its RenderMan extension, created this photo-realistic kitchen scene. 
Note the light sources emanating from the windows and overhead fixtures, and the 
resulting reflections in the refrigerator and floor tiles. 


CAD engineer or designer come 
when he or she shows the final wire- 
frame drawings to clients or a project 
manager. After a few grunts and nods 
of approval, someone invariably asks, 
^How will it look when it's finished?" 
Since 1987, AutoShade has helped 
AutoCAD users answer this question by 
letting them apply solids attribute shad- 
ing directly to their wireframe drawings. 
Autodesk's AutoShade upgrade takes 
CAD drawings a step closer to realism. 
The $1000 version 2 includes Pixar's 
RenderMan extension, which lets Auto- 
CAD users create photo-realistic images 
in 16.8 million (24-bit) colors from their 
wireframe models and drawings. This 
may help expand Autodesk's end-user 
markets into company art and desktop 
publishing departments or even into the 
realm of fine arts. Bundled with version 
2 is AutoFlix—a frame/cel animation 


T he most anxious moments for any 


utility—and with a little ingenuity, the 
software could find applications in video 
productions. 

Although version 2 performed as ad- 
vertised (RenderMan's 24-bit images 
looked striking), the software is not sim- 
ply "load-and-go." I struggled just to in- 
stall it correctly. And while some might 
characterize the program's intricacies as 
"flexible," these intricacies could easily 
confuse new users. In my case, however, 
the end results proved worthy of the ef- 
forts put forth. 


RenderMan Realism 

Some early algorithms now used in Pix- 
ar's RenderMan source code were ini- 
tially formulated at Lucasfilm's Indus- 
trial Light and Magic division. Today's 
RenderMan lets you assign three-dimen- 
sional object surface properties from 
"shaders" such as wood, marble, plas- 
tic, and glass. You can modify shaders 


for matte or glossy finishes and create 
new shader properties and settings from 
scratch or from scanned images. Stan- 
dard RenderMan features include anti- 
aliasing, texture mapping, depth-of-field 
cue, motion blur, and 3-D transparency. 
Besides Autodesk, Pixar has licensed 
RenderMan to other OEMs, including 
CADkey, Intergraph, and Truevision. 

In addition to the RenderMan exten- 
sion, AutoShade 2 enhancements include 
smooth shading of mesh objects and new 
scripting commands. You also can now 
adjust light settings using the VLIGHT 
command. Version 2 offers resizable sur- 
face-property and light icons. And using 
the Finish command, it's possible to as- 
sign reflective-lighting attributes (ambi- 
ent, diffuse, and specular) for individual 
surfaces. 

The software has relatively stiff sys- 
tem requirements: 4 megabytes of RAM, 
a 386 or 386SX system with a math co- 
processor, and DOS 3.3 or higher to im- 
plement Phar Lap's 386]DOS-Extender. 
The installation manual (more than 100 
pages) recommends 6 MB of RAM for 
optimal performance. When the system 
memory fills, the software pages tempo- 
rary files to the hard disk, which should 
have at least 20 MB of free space. 

I tested AutoShade in single- and dual- 
monitor configurations with AutoCAD 
releases 10 and 11 using a Zeos Interna- 
tional 486/25 tower with 8 MB of RAM, 
DOS 4.01, a 344-MB SCSI hard disk 
drive, and a Weitek WTLA167 math co- 
processor, which, when enabled, im- 
proved RenderMan speeds by about 30 
percent. For VGA and Autodesk Device 
Interface testing at 1024- by 768-pixel by 
8-bit resolutions, I used a Relisys RE- 
1520 and, later, an Optiquest 3000 mul- 
tisync monitor. Diamond Computer's 
SpeedStar and Definicon's CADRace 
CEG display card, both 1-MB Super 
УСА adapters, sped 256-color AutoCAD 
regenerations. The Super УСА cards use 
Panacea's display-list drivers and Defin- 
icon ADI drivers, respectively. 

In a dual-monitor configuration, I 
performed 16- and 24-bit render testing 
using Truevision's TARGA 16 and AT 
Vista adapters with a Relisys RE-5155 
RGB analog monitor at the TARGA-re- 
quired 15.75-kHz horizontal scanning 
frequency. Pointing devices included a 
Microsoft Mouse and a Summagraphics 
1201 digitizer pad with a four-button 
puck. 

Autodesk's single-monitor system 
drivers for the main workspace display 
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area range from CGA monochrome mon- 
itors to Super VGA 256-color displays 
using manufacturer-specific ADI driv- 
ers. Output-rendering device drivers for 
dual-monitor systems include Hercules 
graphics, Orchid TurboVGA, and True- 
vision's 16-, 24-, or 32-bit TARGA 
adapters. The company ships a Null 
driver for rendering AutoShade script 
batch-mode files directly to the hard 
disk. Rendered-output resolutions (deter- 
mined by display device) range from 
УСА through Super VGA resolutions to 
512- by 482-pixel by 16-, 24-, or 32-bit 
color using TARGA adapters or the nuil- 
rendering device. AutoShade saves ren- 
dered images to RND, TGA, and TIF 
rendered-output file formats. 


Installation Blues 

I initially ran AutoShade with AutoCAD 
release 10. Installation was simple (I just 
typed INSTALL and answered a few 
questions) but time-consuming; it takes 
about 30 to 45 minutes to uncompress 
files from the eight 3 12-inch floppy disks 
to the hard disk. 

As with most software, environment 
and path settings are critical. After in- 
stallation, I started the program, but 
errors stating “Cannot find RMAN 
.EXE” prevented the program from exe- 
cuting. After calling Autodesk, I discov- 
ered that the installation program does 
not automatically set all environment 
variables. In addition, for release 10 
operation, the entire contents of the 
SHADE2 \ ACADSUPT subdirectory 
must be manually copied into the main 
ACAD subdirectory to replace existing 
Lisp files. This is noted 27 pages into the 
installation manual, but I had overlooked 
it. Given the lengthy installation proce- 
dure, these problems should have been 
addressed automatically. The subdirec- 
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Sereen 1: 7 
captured this 
screen of 

a 3-D wireframe 
kitchen sample 
model, shown here 
within AutoCAD. 
Note the pian and 
perspective 
camera views, 

the AutoShade/ 
RenderMan menu 
selections, and 
light-source 
placement. (File- 
to-slide conversion 
courtesy of 

Image Center) 


tory contents problem did not appear 
when installing for AutoCAD release 11. 


Shading and Rendering 

Both AutoShade 2 and the RenderMan 
extension are postprocessors—that is, 
AutoCAD is used first to create 3-D enti- 
ties and define and place cameras, lights, 
surface finishes, and scenes as ACAD 
blocks. In release 10, the ASHADE.LSP 
routine loads manually from the com- 
mand prompt as MENU ASHADE; this 
is automatically loaded in release 11. 

AutoShade supports two types of light 
sources: point lights, which radiate light 
360 degrees like uncovered light bulbs, 
and directed lights, which emit parallel 
beams in one direction. The VLIGHT 
command sets light intensities and light 
target/distance coordinates. In Render- 
Man, you can add spotlights, which 
function much like directed lights but 
emit directional beams in cones. Spot- 
lights allow full control over cone delta 
angles, RGB light colors, shadowing, 
light intensity, and shadow perimeter 
drop-off. 

You can set and position any number of 
cameras using AutoCAD x,y,z point co- 
ordinates and the VCAMERA function. 
The cameras appear as blocks within 
the drawing. The CAMVIEW command 
provides orthographic projection from 
the camera angle; DVIEW then sets dis- 
tance and zoom ranges of perspective 
scene views. Camera focal lengths for 
setting the field of view are just about 
boundless: I experimented using ranges 
from 1 mm to 1500 mm. Setting a long 
camera focal length such as 300 mm 
allows zooming in on specific drawing 
targets (see screen 1). 

Clipping (or cropping) allows you to 
specify how much of the drawing wil] be 
encompassed in an imaginary box with 


WHAT AUTOSHADE 2 DOES 
It provides a relatively low-cost 
way to shade AutoCAD 3-D 
models and wireframe drawings. 
With the Autodesk RenderMan 
extension, you can create photo- 
realistic renderings of your 3-D 
AutoCAD models in full 24-bit 
(16.8 million} color. With AutoFlix, 
you can create moving FLI 
animations of your renderings at 
Super УСА resolutions. 


LIKES 

Smooth shading of mesh objects, 
extensive light settings, and 
resizable surface-property and 
light icons. The RenderMan 
extension offers PC users the 
same photo-realism technology 
used by professional animotors 
ond film producers. 


m DISLIKES 

Program installation and setup 
procedures can be difficult, if not 
downright frustrating. The 
complexity of the softwore may 
intimidate some users ne 

requires a high degree of patience, 
as well as DOS and AutoCAD 
knowledge. 


E RECOMMENDATIONS 

For photo-realism in AutoCAD, 
choose AutoShade 2 for some of 
the best images we've seen come 


off a desktop PC system. 


E PRICE 

For new users (includes 
RenderMan and ae 51000; 
upgrade from version 1, 5500; 
version 2 upgrade without the 
RenderMan extension, 5100. 


FOR MORE INFORMATION 
Autodesk, Inc. 

2320 Marinship Way 
Sausalito, СА 94965 

(415) 332-2344 

fax: (415) 331-8093 
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walls known as clipping planes. When 
you alter clipping values, the clipping 
planes move in or out and are measured 
from camera line of sight to a target point 
along the camera view plane. You change 
values from a pop-up dialog box. When 
you have adjusted values properly, this 
box lets you view, shade, and render in- 
ner cross sections and cutaway views of 
models. 

cominued 


From the start, VGA was missing 
one important thing: Video. 


VideoVGA brings high quality, recordable video into the Video Graphics 
Adapter picture. It's true that all VGA boards allow PC users to display graphic 
images on their monitors. Great, but then what? The printed hard copies or 


slides—even at their sharpest—just sat there. АП too often, зо did the audience. 


VideoVGA takes you to the next step, which can also be a giant leap for your 


presentations and training. 


It's not just a VCR. It’s a printer. 

If you can shoot it on video, or can create it with your PC, then VideoVGA 
E» iets you record it to videotape or videodisc. You can even overtay graphics on live 
or recorded video. And because of VideoVGA's advanced encoding, the video 
output is a high-quality NTSC signal, not a fuzzy substitute. Your audience can 


see the difference, so don't blur a good massage with poor output quality. 


Your software shines with VideoVGA. 

VideoVGA lets you get even more from your software. it's fully 
compatible with Windows-based presentation and graphics packages, as well 
as animation, CAD and other VGA software. Whatever you're using to create PC 


images, you can merge them with video for an extremely persuasive link. 


Expand your input options. 
The advanced genlock capability of VideoVGA syncs with a broad 
range of video sources. Cameras. Discs. Recorders. H it's a video source, | 


VideoVGA can sync with it precisely. 


Video. Brought to you by Truevision. 

While we're not surprised if you've never heard of Truevision, you might 
be surprised at how often you've seen our work. Truevision TARGA+ graphics 
engines are the industry standards. They've created professional graphics and 
animation for board rooms and national broadcasts since 1985. 

Now, Truevision gives you what most Video Graphics Adapters can't. | 
Video. Truevision VideoVGA. 


Ө TRUEVISION: 


7340 Shadeland Station, Indianapolis, IN 48256 | 
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Selecting RenderMan from the Auto- 
CAD pull-down menus will load the 
RMAN.LSP routines. The RMSETUP 
command allows selection of preset ren- 
dering attribute blocks for scenes, such 
as slow or fast rendering for high- or low- 
quality renderings, as well as object 
color correction and antialiasing attri- 
butes. 


Surface Control 

RMPROP is perhaps the most often used 
{albeit complex) command in Render- 
Man. It controls surface-property attri- 
butes and their application of texture 
maps, known as surface shaders, to 3-D 
entities. You also use RMPROP to mod- 
ify, assign, and create AutoCAD blocks 
for scene atmosphere densities and color, 
as well as object displacement values, 
opaqueness, and object rendering rates. 
To assign surface attributes, the software 
assigns a block name first to the shader 
and then to a 3-D entity using the Auto- 
CAD Color Index hierarchy. 

When using ADI drivers for 256-color 
Super УСА display in AutoCAD, it's 
easy to select shader assignment colors 
by clicking on an object directly; other- 
wise, you have to refer to an external 
color index. 

Once you select a shader assignment 
color, you choose a surface shader from a 
few of the 30-plus possibilities, including 
glass, clouds, marble, wood, plastic, 
metal, carpet, and granite (see screen 2). 
You can extensively modify surface 
shaders, although some of the modifica- 
tion commands appear cryptic at first. 

The procedure can be complex and 
drops you out of AutoCAD's GUI to a 
DOS text-prompt/command-line pro- 
cess. On the low side, I sometimes used 
at least 20 different commands to modify 
the surface shaders. The “Enter scalar 
"Ka' " and "Enter scalar 'Ks' " shader 


Screen 2: This 
collection of 3-D 
bottles shows 
various 
RenderMan 
surface shaders, 
including swirling, 
transparency, and 
wireframe shader 
attributes. 
(Images courtesy 
of Autodesk/Pixar) 


modifier prompts refer to ambient and 
specular light properties, respectively, 
but you must look in the manual to dis- 
cover this. Some shaders, such as wood, 
let you set frequency of the grain swirl 
patterns as well as repetitiveness of the 
overall texture map. You also assign 
shader smoothing or matte attributes 
during this procedure. Once assigned, a 
shader, AutoCAD block is created and 
placed anywhere in the drawing for ref- 
erence. 

Before exiting AutoCAD, you create a 
film-roll file of the edited drawing via 
the FILMROL command while the inter- 
naf ASHADE or RMAN.LSP routines 
are still loaded. Film-roll files contain 
3-D objects, surface finishes, and all 
camera and lighting attributes needed for 
the external AutoShade-RenderMan ren- 
dering programs. SHADE2, at the com- 
mand prompt, invokes a batch file that 
sets additional environment variables and 
paths for the shading and rendering pro- 
cesses and starts the external AutoShade 
program. 


Viewing Results 

The external AutoShade workspace is a 
point-and-shoot GUI with pull-down 
menus and pop-up dialog boxes. Once 
you load film-roll files, you tap the F2 
key within AutoShade to view plan or 
camera/scene perspective wireframe 
drawings that detail camera and light 
placements. 

To view shaded scenes, you simply 
press the F3 key, which invokes the Fast 
Shade option for previews and rough 
drafts. F4 invokes the Full Shade fea- 
ture, where full smoothing and lighting 
attributes are applied. You can save shad- 
ed scenes as RND files. I was particular- 
ly impressed with AutoShade's stereo- 
scopic image feature, which generates 
shaded scenes in stereo pairs using an 
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A great plot begins with a great idea, easily translated through 
every phase of design with Generic CADD 5.0. 


+ — Sa o na aaa = =. 


No matter the complexity, symbols keep your work flowing uninter- 
rupted. Tap our professional libraries or create your own symbols. 


А GREAT PLOT. 


Ask any of over 250,000 users of Generic CADD™ They ve discovered CADD 
thats powerful without being complicated. And professional without being pricey. 

Our latest version. Generic CADD 5.0, is just $495. It's a complete 
design and drafting program backed by a support team that's drawing 


rave reviews. 


portfolio of CADD drawings. 
You'll see every plot has a great ending. 


————— 


Call us at 1-800-228-3601 for our free full-color CADDalog* and 


Deadline pressure ts a thing of the past Designs can be quickly 
edited and annotated to produce final working drawings. 
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interocular angle-displacement algo- 
rithm. You can view the stereo image’s 
full 3-D depth (without special glasses) 
using “crossed-eye fusion.” It sounds 
terribly corny, but it does work. {A file 
called 3D_SCENE. ZIP has been upload- 
ed to the “multimedia. listings” area on 
BIX for those who wish to experiment 
further with crossed-eye fusion.) 

To create final 24-bit photo-realistic 
scenes, you invoke the RenderMan ex- 
tension from within the AutoShade GUI. 
Fortunately, any object's surface shader 
assignment can be changed by object 
color, and any shader’s attributes сап 
be modified from pop-up dialog boxes; 
otherwise, you'd have to exit and reenter 
AutoCAD to perform any modifications. 

AutoShade transfers film-roll file data 
and scene attributes to RenderMan via 
RIB (RenderMan Interface Bytestream) 
files. Autodesk RenderMan automati- 
cally creates and compiles a RIB file for 
its use at rendering time, or a preexisting 
RIB file can be used that allows cross 
transfer of image-rendering data be- 
tween software and systems using Pix- 
ar’s RIB specifications. Compared to 
other shading and ray-tracing programs, 


the actual RenderMan ray-tracing pro- 
cess is extremely fast, and the resulting 
images are spectacular. 

With AutoFlix, users can also create 
kinetic animations, interactive movies, 
and model walk-throughs using Render- 
Man image frames compressed to 320- 
by 200-pixel by 8-bit Animator FLI 
files. AutoFlix comes with its own tuto- 
rial manuals and could warrant a stand- 
alone review on its own merits. Due to 
space constraints, AutoFlix can't be de- 
tailed here; I can only mention that it's 
unique. 

CAD users contemplating photo-real- 
istic imaging should note that AutoCAD 
is a prerequisite for generating film-roll 
files to use AutoShade 2 or the Autodesk 
RenderMan. Also, numerous other 24- 
bit ray-tracing packages are available, 
such as the $995 Big D ray tracer from 
Graphics Software or the QRT shareware 
ray-tracing program that functions using 
command-level instructions. Another al- 
ternative solution to achieving 24-bit ren- 
dering and animation is Autodesk's own 
$2995 3D Studio software (see "Low- 
Cost 3-D Animation Materializes for PC 
Users," April BYTE). 


Patience Pays Off 
As with any Autodesk product, Auto- 
Shade's documentation and tutorials are 
superb, but judging from the complexity 
of the software, questions are bound to 
arise. End-user support issues are re- 
solved by Autodesk authorized dealers, 
not Autodesk directly, so be certain to 
purchase the software from dealers with 
a high degree of CAD knowledge. 
Judging from the detailed 24-bit ren- 
derings achieved, my overall rating of 
the software would have to be excellent, 
especially at this price. If you're an Au- 
toCAD user with some patience, Auto- 
Shade with Autodesk's RenderMan ex- 
tension should be your software choice 
for photo-realistic imaging. Ш 
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You've always wanted to own a tape drive. 
Unfortunately one small thing has always 
stood in your way. Your savings account. 

Well, now you can buy an internal tape 
drive that can back up from 40 to 120 mega- 
bytes for as little as $419* Or a whopping 80 
to 250 megabytes for just $519* 

Our Irwin SX Series" Tape Backup 
Systems are ready to go right out of the box. 
Unlike others, they re complete systems— 
with all the hardware and software you need 
—as well as a tape cartridge. 

But that’s not all. Every Irwin SX drive 
comes bundled with Central Point Backup" 
software. This award-winning program 
works with a wide array of a 
IBM AT, PS/2 and compatibles. 

Whether you choose an | 
internal or an external system, you. can an back 
up a 40 megabyte hard drive in less than 
12 minutes. 


. Introducing an 
mmexpensive solution 


to Americas 


Complete 
Backup Soluti ions 


"119 $519 


120MB 250MB 


* Irwin SX Tape Drive 
е Irwin Tape Cartridge 
«Central Point Backup 
e Coupon to save $99 
on PC Tools Deluxe 


Visual file selection, unattended backup 
and mouse support are just a few of the fea- 
tures that make this the favorite backup 
utility of over one million PC users. 

10 save you even more money, we also 
include a coupon that lets you buy LL 


Point PC Tools Deluxe" for just 
$50. A $99 savings from its 


usual $149 price tag. 
So if you want to back up | memwar 
оп tape without emptying your --- 


bank account, pick up an SX Series system 
at your nearest Irwin dealer. 

Or, call 800-BACKUP1 for more 
information. And we'll help end your say- 
ings crisis. 

In more ways than one. 


RWIN e Conqanmy 


ue reri Suggested На Price. ©3991, Irwin Magnetic 
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$6,000 has never bought so 
much PC before. Because while 
graphics is this machines heart, 
networking is its soul. 

Introducing the DECpc™ 
455 Workstation. It's a 
4860Х PC. It's a graphics PC 
with workstation performance. 
And it's an entirely new breed 
of business machine: the 
network PC. 

The DECpc 435's revolu- 
tionary design allows your 
Ethernet network to take the 
place of a slew of expensive 
peripherals. So the engineers 
at Digital could add more of 
what you really need in a PC. 
Like graphics as rich as those 
of richly priced workstations. 

The БЕСрс 433’s built-in 
video controller gives you 
1280 x 1024 resolution — far 
beyond super УСА. For crisper, 


more detailed graphics. And 
cleaner, brighter windows. 
In fact, the DECpce 453 
Workstation can run any VGA 
software at twice the size of 
standard УСА. 


When it comes to speed, well, 


the DECpc 435 Workstation 15 


GRAPHICS 
AT ITS HEART, 
NETWORKING 

AT ITS SOUL. 


wired for it. You can rip through 
all your favorite DOS, OS/2, 
Microsoft Windows, and even X 
Windows applications. From 
desktop publishing to databases, 
imaging to computer-aided design. 

But your work won't just go 


faster than ever, it will be 


easier than ever. Because the 
ОЕСрс 433's built-in Ethernet 


networking can put your 


company's entire network at 
your command. For massive 
file storage. Seamless printer 
sharing. E-mail. And more. 
Put the built-in networking. 
the graphics and the 486DX 
power together, and you've 
got a PC so revolutionary, you 
won t find anything like it. 
Money-wise. Performance- 
wise. Or any other-wise. 
Think of it this way. At 
$6,000, the DECpc 433 is half 
the cost of a traditional PC 
with comparable performance. 
So why keep dreaming about 
everything you need in a PC? 
Just call 1-800-343-4040, ext. 
552. Or your local Digital 


Authorized КІРІП all 


Distributor. 


NETWORK PERSONAL 


© DIGITAL EQUIPMENT CORPORATION, 1991 THE DIGITAL LOGO AND DECpc ARE TRADEMARKS OF DIGITAL EQUIPMENT CORPORATION. 486 IS A TRADEMARK OF INTEL CORP. 
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COMPUTING FROM DIGITAL. 


05/2 IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES. X WINDOW SYSTEM IS A TRADEMARK OF MASSACHUSETTS INSTITUTE OF TECHNOLOGY. 
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How to spend less time 
thumbing through books and more 
time thumbing through results. 
New Mathcad 3. 


a ызга (газе mcs] Бе MCAD Handhaok Hein. ST ETEY 
New Mathcad 3.0 crunches, (Ol Ue Edn теа Мей Graphics Symbolic Windew] (йе Est Heimat Нен | New Windows 3.0 interface makes 
graphs, Hu А and document; ы va use es Неке n ha fg сусыл Sach а, д | Se | | calculation fast and effortless. 
your work in real math notation. [= 
Automatically. = 
mM (s New Electronic Handbooks give 
New symbolic capabilities are _ instant access to hundreds of stan- 
available with a simple menu pick. E dard formulas. Just click’ n? paste. 
т 
Т 
% 
It's the fast, efficient, com- Civil and Chemical. 
prehensive way to do technical Engineering, Statistics, 
шн ыйы, Advanced Math, and 


Move those reference texts off your 
desk. Pur that calculator back in your 
ket. And save that ae spreadsheet 
or your budgets and boo серр. 
It's ume to get problems out of the way 
and make room for answers. With new 


Mathcad 3.0, the major new upgrade to 
the world’s oe math software. 
It's the all-in-one solution with a singular 


urpose: to put results in your hands as 
quas and thoroughly гейі. 
New Mathcad is a workhorse that handles 


hundreds of standard formulas, uscful data, 
even entire calculations. Just click "n' paste 
them from a hypertext window into your 
documents, ready to use. 

When you need to simplify a formula, 
Mathcad’s symbolic calculation capabilities 
are available with a simple menu pick. 
There’s no arcane programming language 
to learn, so you can do integrals, Taylor 
series, infinite sums, and more—all with 

point n’ click simplicity. The 


everything from simple sums to matrix bolic answer can be used 

manipulation. Effortlessly, — r both numerical calcula- 

naturally. и 5 tions E further symbolic 
Simply type your calculations Ж T transformation. 

into the live document, 1 am e You'll also find improved 


just like you'd write 
them on a scratch pad. {= | 
And let Mathcad do thc. ZS 2. 
work foryou.Itper- W 
forms the calculations. 
Graphs in 2-D or 3-D. 
Automatically updates 
results cach imc you 
change a variable. And 
prints out presentation- 
quality documents, com- 
plete with equations in real | 
math notation, even scanned?ff graphics. | 
Newly upgraded Mathcad 3.0 now has 
Electronic Handbooks for instant access to 


equation editing, enhanced 
graphing features, and 
more documentation 
options. So why waste 
time working with 
problems? Join the 
a 120,000 users that pet 
results—with Mathcad. 
| © New casy to learn and use 
' Microsoft Windows 3.0 interface 
• New casy to usc 


dreds of built-in solutions 
* Optional Vien Packs with с» М 
able templates for Electrical, Mechanical, 


— Numerical Methods 


Р bolic calculations 
a New Electronic Handbooks with hun- 


e Differentials, cubic rat Xe 
splines, FFTs, matrices and more | aca: 
* Enhanced 2-Dand 3-D graphics 
* [mproved presentation-quality 
documentation 
е PC DOS, Macintosh* and Unix® versions 
also available 

Fora FREE Mathcad demo disk, or 
upgrade information", 
1-800-MATHCAD 
(or 617-577-1017, 
Fax 617-577-8829). Or 
see your software dealer. 


Available for IBM "compatibles, 
Macintosh computers, and 
UNIX workstations. 
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Mathcad 
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TM and Ф ирий manofectorer’s trademark JA 
ا یسیل‎ etn , = ы 


1-800-MATHCAD 


* Free spa атаар for she wha perr bas Mathcad 2.5 for DOS from 
5/191 30/91. Call for лей. 


The answer is 


MathSoft, Inc 


a , Inc. 
201 Broadway, Cambridge, МА 02139 USA 


Australia: Herne (03) 065 1766, Belgium: SCLA OLUSS 17 75; Denmark: Engberg 42 25 17 77; Finland: Zenex 90-92-7677; Prance: ХЕ. Серги (1) 46:09 24 00; Germumy: бой Бас (0 78 02) 4036; baly: Chanel 02-90091773; Japan: CRC 03-36459741; 
Netherlands: locatinas, USA 


Кліо 01620-81600; Norway: Protech 09-959020; Seritserland: Redacom 031 41 01 11; U.K; Adepe Scientific (9442) 480065. 1n other 
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Full Ethernet Networking Without a Wire in Sight 


HOWARD EGLOWSTEIN 


Y t happens in every network installa- 

tion: There's one pesky location that's 
& simply too hard to reach with conven- 
tional wiring. Or perhaps you're setting 
up a temporary network and simply have 
no need for permanent wires. Do you 
have to keep those nodes off the network? 
Motorola doesn't think so. 

The Altair wireless Ethernet is a sys- 
tem of radio transceivers that extend a 
thin- or thick-wire 10-megabit-per-sec- 
ond Ethernet system where no LAN has 
gone before. Altair differs from Wave- 
LAN, NCR's lower-frequency, 2-Mbps 
wireless LAN (see "WaveLAN: A Net- 
work with No Strings Attached," June 
BYTE) in that it uses a hub system and 
operates in the 18-gigahertz region of the 
radio band. 

Ап Altair "microcell" consists of a 
Control Module that manages the flow of 
information to and from each User Mod- 
ule. The CM typically connects to the 
system file server, host, or main Ether- 
net backbone, while the UMs get placed 
near workgroup clusters (see the figure). 
To cover wider areas, you simply use 
more microcells as needed. Altair units 
can be set to one of a few frequencies, 
and their restricted range allows two mi- 
crocells to coexist in tight areas. 


Beam Me Up, Scotty 

Motorola based the Altair on long-proven 
packet radio techniques. To picture how 
this works, imagine yourself at a cock- 
tail party. Conversations are going on 
around you, and you want to ask a ques- 
tion. You wait until everyone is quiet and 
then jump in and ask. If no one else starts 
talking at the same time, your question 
will be heard and someone can answer 
you. If someone else does start talking at 
the same time, you'll smile, wait a bit, 
and listen for another chance to talk. 

To make conversation easier, imagine 
that your host puts a large clock on the 
wall. Everyone agrees to start talking 
only at 15-second intervals. That way, if 
you start your question at the same time 
as someone else, you will have to wait 
until the 15 seconds are up before trying 
again. The advantage here is that you 
spend less time competing and more time 
talking. (An outsider listening in might 
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The Altair system. Shown here are the Control Module (CM) and two User Modules 
(UM). The grillwork hides a special six-sector microwave antenna. The back panel 
has connections for power, thin and thick Ethernet, and, on the CM, a special RS- 
232 cable for UM security registration. Installation can be as simple as placing the 
unit on your desk and connecting the Ethernet cable. 
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| WHAT ALTAIR DOES 
Substitutes microwave radio 
technology for wired Ethernet 


connections. 


| LIKES 
Convenient hookup; totally 
transparent operation; connects 
through any Ethernet card and 
cable—no special adapter 
required. 


B DISLIKES 
The price may be high for some 
installations; Mp response is 
slowed on some networks. 


| RECOMMENDATIONS 
Well-suited for environments where 
running standard cabling is impractical. 


E REQUIREMENTS 


Workstation with thick- or thin-wire 
Ethernet connector; network 
environment restricted to within 


200 feet of Control Module. 


| PRICE 


Control Module, $3995; each User 
Module, $3495. 


В FOR MORE INFORMATION 


Motorola, Inc. 

Altair Product Operations 
3209 Wilke Rd. 

Arlington Heights, IL 60004 
(800) 233-0877 

(708) 632-4723 
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WIRELESS LANS 
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SSSR AS 
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А rypical Altair topology isn't totally wireless: You cable up to four workstations to 
each User Module, which then makes a line-of-sight connection to the Control 
Module. You cable the Control Module to your file server, host, or nerwork 
backbone. Motorola suggests mounting the modules high to avoid obstructions. 


think you're all a bit loony, though.) 

The first scenario describes the Aloha 
protocol, named at the University of Ha- 
waii, where it started as a packet radio 
network protocol in the 1970s. Altair 
uses a variation of the second scenario, 
“slotted” Aloha, to manage communica- 
tions between the UMs and CM. If a 
workstation has an Ethernet packet to 
send, it sends it to the UM, which re- 
quests a slot, waits for confirmation from 
the CM, and then sends the data. 

With so many radio signals running 
around, you also want to be sure that no 
one outside the microcell can pick up the 
signals. When a UM is powered up, it 
identifies itself to the CM by its Ethernet 
address and picks up the CM's scram- 
bling key. Any packet going between the 
UM and the CM is scrambled using a 
combination of the frame sequence num- 
ber and this key. For added security, you 
can give the CM a list of up to 32 UMs 
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authorized to operate in the microcell. 
Any other UM trying to exchange pack- 
ets in the microcell will be ignored. 

Between microcells, Altair relies on 
properties of the microwave medium. 
Low-power microwaves (in this case, 25 
milliwatts) have little penctration power. 
Motorola suggests a maximum range of 
130 feet in open air, or 40 feet through up 
to three interior walls. Ап exterior or 
load-bearing interior wall will kill the 
signal. Two microcells on the same floor 
can coexist as close as 200 feet apart, but 
microcells on adjacent floors can't see 
each other, since the inicrowaves won't 
penetrate the floor. 


Nothing Like Being Wired 

Connecting an Altair microcell couldn't 
be simpler. The test network came with 
the CM and three UMs. I started in the 
Unix lab by simply disconnecting some 
existing thin Ethernet cabling and re- 


placing it with Altair units. The CM 
went to the primary host, and groups of 
workstations connected to the UMs. 

Typically, the CM sits in the geo- 
graphic center of the microcell, on top of 
a cubicle wall. In our test network, the 
distances from UM to CM ranged from 2 
feet to about 10 feet. To get a better idea 
of Altair's range, I moved the units to a 
temporary Novell network and placed 
one of the UMs on a rolling cart with a 
long extension cord. The system worked 
flawlessly from 102 feet when unob- 
structed. When a metal pushcart rolled 
through the transmission path, the UM's 
status light blinked, indicating a commu- 
nication failure. However, the network 
recovered without any loss of data. 

In theory, Altair's 10-Mbps transfer 
rate shouldn't present any limitation to 
today's PCs. [n fact, a test on the Unix 
LAN with TCP/IP protocol showed a file 
copy across the network to run at 56 kilo- 
bytes per second, both wired and wire- 
less. Novell NetWare was different. 

When NetWare operates, each trans- 
mitted packet requires a response. On 
a wired system, this response happens 
quite fast. Altair's radio protocol adds to 
each packet a bit of overhead that can 
slow down the network considerably. I 
copied some large files to and from a 
NetWare 386 file server over a wired link 
at 194 KBps, and then over Altair. With 
the added overhead, the best I could get 
was 69 KBps. I then ran some applica- 
tions over the link and found the perfor- 
mance to be noticeably slowed but ac- 
ceptable. Motorola says that typical users 
will see little or no speed degradation 
running Novell, but from my brief time 
with the system, I’m not sure I'd agree. 

The Altair is ideally suited for situa- 
tions in which you can't run cabling 
through a wall or simply don't want to 
run anything permanent. One beta tester 
I spoke with is considering the Altair 
technology to equip a facility that will be 
occupied for only six months. 

But Altair technology doesn't come 
cheap. The CM unit costs $3995, and 
each UM sells for $3495. If you place the 
maximum of six workstations on a UM, 
you can drop the per-node cost to approx- 
imately $700. Industry estimates of wir- 
ing Ethernet systems range from $200 to 
$1000, depending on the situation. For 
tough wiring situations, the Altair may 
do more than save you money—it also 
could be your only solution. ІШ 


Howard Eglowstein is a testing editor in 
the BYTE Lab. He has a B.S. in architec- 
rure and design from MIT. You can reach 
him on BIX as "heglowsrein. " 


ОК LIKE А JOB 
FOR MINU 


Spikes. Surges. Overvoltage. 


Undervoltage. Brownouts. 
These things happen. And they 
can do irreparable damage to 
your equipment and data. 
Unless you're protected with 
Minuteman Uninterruptible 
Power Supplies. 

Minuteman protects all your 
equipment and data. All the 
time. In fact, in am 
the event 41” а EET 
of power 
failure, it will safely and 
automatically shut down your 


network, using your operating 
system or our own software. 
Even if you're not there. 
There's a Minuteman to fit 
your needs, large or small. | 
Including 220-volt international 
models. And we ship orders 


the same day they're received. | 


| STANDBY UPS MODELS | UNATTENDED SHUTDOWN | AT&T 3B2 SUN OS Sun 3 
So call us. You can t stop 300 VA to 2300 VA Via your operating ATA TUM ўва Version 4.01 & up 
‚ Жы | ‚ system or our software, ! | Р 
disaster from striking. But you | Sinewave ошри: 1 | m sin lacusa ~ TP “а 
can keep it from hurting you. Novell 286 УАР and | Version 32 & ean 
P БУ ON-UNEUPS MODELS | 386 NLM Pipars роо еліні 


1-800-238-7272 S00 VA ıo 1000 VÀ | ELS Level ц Version 2.32 & up 


Static by-pass standard | ary for IBM RS6000 SCO XENIX 286 


Truc on-line sinewave Version 3.1 & up Version 2.2.1 & up 
ulputs 
o pu AIX for IBM RT Sun 08 Sun 4 Versione = 
Version 22.1 & up 4.03 & 4.10 & up 
3COM Sun SPARC Version 
LAN Manager | 4.03 & 4.10 & up 
See Us At | Banyan Vines | 


PC EXPO 


TOR UNINTERRUPTIBLE POWER SUPPLIES 


"atr. | Novell approved UPS monitor boards © Para Systems, Inc. 1455 LeMay Drive, Carrollton, Texas 75007 Phone: 214-446-7363 FAX: 214-446-901 | 


Circle 214 on Inquiry Card. 


| an TITTEN 


rue dri ОА т | 
ұшы 
т. ү 


RERE 


A PC that looks good in 
your office won't look good 
for long out in the plant. 

Heat murders micropro- 
cessors. Dust decimates 


disk drives. Vibration 
" cR victimizes video cards. 
ission Critical Workstation | 
1448: Combines a CRT and Any or all can wreck your 
CPU into one rugged NEMA. entire operation. 
system with 9 option slots and The Texas Micro line of 


2 dn .A e 3865X 
bri ست‎ $295 rugged, reliable ISA Bus 


products and systems are specifically engineered 
for those brutal industrial environments that eat 
pretty PCs for breakfast. 


Durability bullt in from scratch 

To ensure maximum durability we design and 
manufacture from scratch practically everything 
that goes into our systems, like passive backplanes 
which we pioneered for microcomputers in 1983. 


These backplanes accommodate a full complement 


of convenient, plug-in components, all compat- 
ible with Compaq DeskPro® They're why our 
Mean Time To Repair (MTTR) is a phenomenal 
10 minutes. 

You won't find passive backplanes— or lower 
MTTR — in any of the leading office PCs. 


Е = i | 


More options mean more choices 

We also build industrial-strength option cards to 
handle myriad functions, in addition to our 286, 
3868X;" 386DX™ and 486™ CPU cards in a full 
range of processor speeds. Our CPU card designs 
use Very Large Scale Integrated circuits and pro- 
grammable array logic devices to reduce compo- 
nent counts by 50-60% which enhances reliability 
and resistance to physical stress. Ultimately, the 
design contributes to our remarkably long Mean 
Time Between Failures (MTBF): 70,000—100,000 
hours, calculated against the MIL. Standard 
Handbook 217E. 

You won't find that kind of card selection — or 
MTBF — among the leading PC makers. 


We pretest, test, and then retest 

- You won't find them tor- 
turing their systems like we 
torture ours either. Not 
only do we perform exten- 
sive "shake, rattle and roll" 
tests on each new design, 
we pretest all our systems 


Mission Critical Rackmount 
3014 & 8014 (above) zach has 
Id option slots, 3 drive bays. For 


computing where desktops die. 

A complete 386SX 30M system before they leave our dock. 
from $4395. A complete 3865Х We burn them in at 55C/ 
8014 system from $4675. 
Without monitors. 131F for 48 hours straight 


just to make sure they can take the heat. 

What's more, we shock mount our disk drives to 
stand up to vibrations surpassing Richter scale pro- 
portions and we use only high-reliability power 
supplies that can go for 100,000 hours MTBF. 


Our guarantee Is your guarantee 

With all this reliability designed into our prod- 
ucts, is it any wonder that we guarantee better 
support than any of the other leading PC makers? 
Every system comes with a full one-year, on-site 
warranty. Theirs don't. We also offer a toll-free 
number for technical and sales information, a 
regional network of sales engineers and engineering 
support for system integration. 


Why the ee is no competition 


Both systems similarly configured with 2MB RAM, Texas Мїсто-104МВ hard dive. 
COMPAQ-8AMB hard drive, [.2MB floppy, VGA graphics, keyboard, manitor not 
included, purchase price discounts may vary by quantity and reseller. 


Tough systems at gentle prices 
The leading office PCs may 
look prettier than ours. But 
our industrial-strength sys- 
tems are designed to be more 
reliable, and to do it for no 
more money than it costs for 
the fancy office system. 

Which makes a Texas ж. 
Micro PC look a whole lot == 
better in two places where it Mission Critical Benchtop 


2003: With 10 oprion slots and 
really counts: 2 drive bays the 2003 makes 


Täs 779 


Your production line and «Р computing posnble 
your bottom line. complete 386SX system from 


$3950 without monitor. 
For technical or sales information, call: 


1-800-627-8700 


ESI TEXAS 
BE MICRO 


10618 Rackley Road, Houston, TX 77099 © Tel 713-933-8050, Fax 713-933-1029 


Texas Micro" u a trusiremark of Texas Micrarymmem:s. ime Aff other trade mamas referenced are the ығғуыт ark тшй}, ot ruyiitrtex ulema of ur түлек malar 
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“PowerWatch is available in the 
United Kingdom from:" 


UNISYS 


THE WORLDWIDE LEADER 


IN DATA PROTECTION 
OFFERS THESE 
FOUR EXCITING 


ICELOCK 

Icelock Is an exclusive soft- 
ware protection device 
which allows any software 
reseller—from developers 1o 
distributors to corporate 
users—to protect the pro- 
grams they seil or use from 
software piracy. IceLock is a 
small “dongle” which plugs 
into any serial or parallel port 
on the computer—ond yet 
still leaves the port open for 
peripherals. Software can oe 
used like a book: copies of 
programs can be be kept in 
many places but only run on 
computers that have the 
exclusive ICE device. 
icelock encodes existing 
EXE and COM files. 


POWERWATCH 

PowerWatch works with any 
UPS to provide guaronteed 
software and hardware shut- 
down during à power follure 
before the UPS batteries are 
exhausted. This eliminates 
the possibility of UPS failure 
when battery time Is ex- 
ceeded.Itsaves your files, exits 
your programs and logs out of 
the network. Available to MS- 
DOS, XENIX and UNIX users. 
Compatible with all major 
networks. 


PRODUCTS 


FILELOCK 

Filelock is a combination of 
hardware and software to 
protect sensitive data. 
Filelock Inserts into any serial 
or parallel port to allow se 
cured data to be accessed 
from within an application. 
Filelock maintains a library 
of secure files and it 
compresses secured files. 


See us in America at 


TRACKER™ FIVE 


personal contact management software 


Booth 2404 


fracker™ Five 5 on “intelligent” cardfile system which dramatically simplifies the storage. retrieval, 
up-dating and occass of information on cHents, customers, and contacts. 


And, becouse Tracker™ Five can be o TSR (terminate and stay resident) system, It means that no 
matter what else you're working on. one hot-key brings rocker ™ Five to the screen. ready іо 
help you write a note, schedule an appointment In your calendar, or retrieve a vital piece of 
information in an Instant. 


Distrieutorships avollable, call or fax: 


313 МЕ Lid. 43 Argow РІ. Nanuet N.Y. 40954 Tel. 1 (800) UD 313 RE 
Tel. 1-(914) 623-4630. Fax (914) 623-7180 


WORLDWIDE SUPPORT 


Australia: (62) 340728 Fax (62) 961815 Belgium: (043) 771902 Fax (013) 777372 

Denmark: (042) 804200 Fax (042) 804131 Italy: (02) 6698 1094 Fax (02) 6700 705 

Malaysia: (03) 749 8299 Fax (03) 747 6558 Netherlands: (020) 5861 441 Fax (020) 5861568 
United Kingdom: (0600) 5829 Fax (0600) 72179 
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REVIEWER'S NOTEBOOK 


Server-Based UPSes Promise Order 
During Power Problems 


JUTE ACTION SUMMARY 


E WHAT LAN-BASED UPSES DO 


son, one computer, and one uninter- 

ruptible power supply (UPS)—a sim- 
ple setup. If the power failed, the user 
simply stopped working, saved his or her 
files, and shut down the computer. 

Today, thanks in part to the prolifera- 
tion of LANs, the situation is more com- 
plicated. The computer in question may 
be a network server with several work- 
stations running off it. The server may 
be in a remote location where a user does 
not constantly monitor it; thus, a UPS 
that simply powers one workstation or 
the server on a LAN is not sufficient. If 
the power fails, other workstations on 
the LAN would not know if anything 
were amiss. Only after the UPS battery 
power was depleted would the failure be 
apparent. By then, network operations 
would cease, and files could be damaged 
or destroyed. 


| n the beginning, the rule was one per- 


Network Ready 

This month's Reviewer's Notebook takes 
a return look at network-ready, standby 
UPSes that provide the usual power- 
backup capabilities and some extra capa- 
bilities for networks (see “ ‘Smart’ 
UPSes Alert LANs to Power Problems,” 
May BYTE). For this review, I have 
selected the Para Systems Minuteman 
AT800 and the Zentao UPS 750L. Each 
supports servers running NetWare 386 


The Para Systems 
(top) and Zentao 
UPSes monitor 
power conditions 
and alert network 
workstations if 

a power failure 
Occurs. 


and provides power-monitoring soft- 
ware. The Minuteman has a power rating 
of 800 volt-amperes while the UPS 750L 
is rated at 750 VA. Both UPSes use 
sealed lead-acid batteries (gel cells). 

These UPSes connect to the server or 
workstation via a serial or special inter- 
face port. A TSR monitoring program 
running on the server or workstation 
checks the port for a signal from the UPS 
that the power has failed. If a voltage sag 
or power failure does occur, the monitor- 
ing program is alerted. Should the power 
failure continue beyond a preset time, the 
program sends a message to all the work- 
stations on the LAN, instructing users to 
save their files and log off. 

The UPS sends continuous updates to 
the monitoring program on the batteries’ 
condition. When the batteries are just 
about completely exhausted, the pro- 
gram sends a message to all the worksta- 
tions to log off immediately. The pro- 
gram then closes all the files on the 
server and sends a signal to the UPS to 
shut down. This "active" status of the 
UPS protects computers that are unat- 
tended or in remote locations. 


Minuteman AT800 

The front panel of the Minuteman in- 
cludes a set of six LEDs that display nor- 
mal AC operation, battery status, AC 
failure condition, overload condition, AC 


Combined with "smart" 
software, they inform network 
users about a power failure, 
broadcast log-off messages, and 
automatically shut down the 
network server. By monitorin 
battery levels i, ower quality, 
they can help head off damage 
from faulty power conditions. 


Ш RECOMMENDATIONS 


Tha Para Systems Minutaman 
ATBOO offers a simple interface, 
easy-to-install software, and 

good documentation. However, the 
BYTE Lab's choice for best UPS in 
this category still goes to American 
Power Conversion's entry (see 

"' ‘Smart’ UPSes Alert LANs to 
Power Problems,” May BYTE}. 


B PRICE 


Minuteman AT800, $879; 
Network Manager for Novell 
NetWare 2.x and 3.x ond AT&T 
Unix System У release 2.3.2, S109 


UPS 750L, $469; UPS 
Monitoring Kits: UPSC-02 for MS- 
DOS, $149; UPSC-04N for 
Novell NetWare 3.x, $299; and 
UPSC-04X for AT&T and SCO 
Unix, $299. 


E FOR MORE INFORMATION 


Para Systems, Inc. 
Р.О. Box 815188 
Dallas, TX 75381 

800) 238-7272 
Я 4) 446-7363 

ах: |214) 446-9011 
Circle 976 on Inquiry Card. 


Zentao Corp. 

231 West Grand Ave. 
Bensenville, IL 

708) 350-9040 

ax: 1708) 350-9049 
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fault condition (i.e., low or excessively 
high voltage), and fuse condition. The 
back panel has four 120-VAC output re- 
ceptacles and a UPS monitoring inter- 
face. 

The Minuteman uses its own Network 
Manager package as the monitoring pro- 
gram. Network Manager resides on a 
Novel] server and executes as a back- 
ground task. You can load it as either a 
value-added process or a NetWare load- 
able module (NLM), depending on the 
NetWare version running on the server, 
Network Manager communicates with 
the UPS through an RS-232 serial port 
on the server. 

The Network Manager installation 
program prompts you for the serial-port 
selection, the length of time the UPS uses 
the battery before shutting down the 
server, the wait time before the UPS sig- 
nals a power failure, the amount of time 
from when the program detects a low- 
battery condition until it sends a message 
and executes the Novell DOWN com- 
mand to shut off the server, and the grace 
period after the server is shut down until 
the Network Manager turns off the UPS. 

The Network Manager performed 
well on the BYTE Lab's test LAN. Dur- 
ing the power-off test, the program sent 
the appropriate warning messages to the 
workstation. After the specified time 
had elapsed, it closed all the files, and 
the UPS shut down. 

The documentation for both the Min- 
uteman and Network Manager is well 
written and easy to follow. 


UPS-750L 

Designed to sit under your monitor, the 
UPS 750L has a main power switch, an 
alarm reset, and separate power switches 
for the computer and monitor. Two LED 
bar graphs show the load level and the 
battery condition. Separate LEDs show 
power and UPS operation. Like the Min- 
uteman, the UPS 750L's back panel has 
two 120-VAC output receptacles and a 
UPS monitoring interface. 

The UPS 750L comes with the Safe- 
Ware Intelligent UPS Monitoring Kit. 
SafeWare uses an 8-bit interface card, 
which you install in the server or work- 
station, and an NLM monitoring pro- 
gram running on the server to connect to 
the UPS. A DB-9-to-DB-15 cable con- 
nects the server to the UPS. 

The SafeWare installation program 
copies several files onto the server's hard 
disk in a user-specified subdirectory. 
Other files are copied to the SYS:SYS- 
TEM subdirectory. The installation pro- 
gram then appends the system log-in 
script. Next, you type LOAD INSTALL 
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in on the server machine to access the 
Novell installation Options menu so that 
you can edit the AUTOEXEC.NCF file. 
You can enter the commands LOAD UPS 
TYPE=STANDALONE PORT -231 
DISCHARGE=5 RECHARGE = 1 to set 
the parameters for the UPS into AUTO- 
EXEC.NCF and save the file. These 
commands determine how much time 
passes after a power failure before the 
program sends a message to the worksta- 
tions, and the amount of time before the 
batteries are completely depleted that the 
UPS will shut down. On rebooting the 
server, the UPS.NLM module will run 
as the monitoring program. 

Another TSR, SW EXE, has to run on 
every workstation connected to the UPS. 
The combination of the NLM monitoring 
program, the SW.EXE program, and a 
_PROFILE.PAR file also lets you store 
the shutdown commands for any pro- 
grams running оп a workstation. 

Like Network Manager, SafeWare 
performed well on the BYTE Lab tests. 
Unfortunately, after the tests were com- 
pleted, the UPS indicated an overload 
condition and stopped working. I attri- 
bute the failure to the rough handling the 
unit received when it was shipped from 
the manufacturer in Taiwan. 

The UPS 750L's documentation was 
not as well written as the Minuteman's. 
The installation instructions for Safe- 
Ware were not well organized, and the 
manual had several spelling errors. 

Zentao claims that new monitoring 
software that does not use a special inter- 
face card but runs through a serial port 
will soon be available. 


Sags and Holdups 

The primary function of a UPS is to keep 
your computer running when the utility 
power fails. To test this, I charged the 
battery in each UPS for several days. 1 
then connected each UPS to a network 
server computer. Next, I installed a vari- 
able transformer between the UPS and 
the utility power to control the voltage 
and to simulate brownouts and power 
failures. For the tests, I ran each UPS on 
a two-station Ethernet LAN running No- 
vell’s NetWare 386 version 3. 1. 

The power load that a computer pre- 
sents to a UPS depends on the equipment 
installed in the server or workstation. 
For these tests, the server was a Zeos 
486/33 with an EISA bus, 4 megabytes of 
RAM, a319-MB SCSI hard disk drive {а 
Seagate ST4376N) and controller, 5%- 
inch 1.2-MB and 3'%-inch 1.44-MB 
floppy disk drives, a tape backup drive 
and controller card, a Novell NE-2000 
thin-wire Ethernet network-adapter 


card, a VGA card, and a Zeos 12-inch 
VGA color monitor. The computer was 
powered by a PC Power and Cooling 
450-watt power supply; the monitor was 
rated at 120 VAC 1.2 A, which equals a 
144-W load. This provided a maximum 
load of 594 W оп the UPS. 

The workstation not powered by the 
UPS was an IBM AT with a Mylex 
LNI390A thin-wire Ethernet network- 
adapter card. 

My first test determined the “trigger” 
voltage where the UPS would switch over 
from the utility to battery power in the 
event of a brownout or voltage sag. At the 
start of the test, the voltage to the server 
was 120.5 VAC. When I lowered the volt- 
age, the Minuteman was triggered at 
106.1 VAC and the UPS 750L at 103.5 
VAC. 

The next test measured the holdup 
time (i.e., the amount of time the UPS 
powers the server in the event of a power 
failure). The Minuteman ran for 17 min- 
utes, 1 second, and the UPS 750L ran for 
21 minutes, 50 seconds before automati- 
cally shutting down. 


Ready and Waiting 

The Minuteman's best features are its 
four AC outlets, well-written documen- 
tation, simple installation, and good per- 
formance with Novell's NetWare. How- 
ever, it requires a dedicated serial port 
for the monitoring program. 

The UPS 750L provides a more conve- 
nient size and design, slightly better 
holdup time, and good performance with 
Novell's NetWare. It also costs less. 
Unfortunately, it has only two AC out- 
lets, requires a slot in the server for its 
interface card, is not easy to install, and 
lacks well-written documentation. 

So which should you choose? It's a 
close call; both these UPSes can protect 
your network server. I prefer the Minute- 
man АТ800 because it is easy to install. 
But taking into consideration the UPSes 
that the BYTE Lab looked at in May, 
American Power Conversion's Smart- 
UPS 900 edges out these latest competi- 
tors, despite its higher price of $999. The 
Smart-UPS 900 has a smart-boost fea- 
ture for dealing with brownouts, six AC 
outlets, and PowerDoctor software that 
allows you to monitor the UPS in real 
time. ш 

—Stan Wazola 


Reviewer's Notebook provides new infor- 


mation—including version updates, new 
test data, long-term usage reports, and 
reader feedback—on products and prod- 
uct categories that have been previously 
reviewed in BYTE. 


Developers бау... 


"Since the Hardlock uses an algorithmic 
response chip, | am assured of the 
highest level of protection. Also, the 
optional programmable memory 
means | can keep custom 
configurations in Hardlock 
rather than in a Ше, | can 
protect my .EXE or СОМ 
files directly and/or incorporate 


Glenco's high level language interface routines into my software. 
And, | feel confident I'll have Glenco's support if | use other 
programming languages. 


Accountants Say. 


"Hardlock provides our 
company with a healthier bottom 


line. Since our software can't be 


а copied, our revenue has steadily 
increased. The unique pro- 
gramming board allows us to 
program the Hardlock in seconds. 

This ensures optimum delivery 
schedules from Glenco and a lower 
inventory cost for us. Hardlock's 
field programmable feature 

means a single Hardlock can 


protect more than one product.” 


End Users бау... 


"Hardlock allows me to backup my 
software investment. 
| just plugged 
Hardlock into the 
printer card, 
"M X connected the 
^7. printer cable, 
and forgot about it. 
Since Hardlock 
doesn't require a 
battery, | am 
assured of reliability 
` and no down time. 


Actual size shown. 


Hardlock — programmable, algorithmic 
response and memory option — all in one 


GLENCO  ! 
ENGINEERING INC. 


SERVING THE SOFTWARE INDUSTRY SINCE 1979 H ARDLOCK- 


ок cue pee The Preferred Protection System! | 


(708) 808-0300 FAX 808-0313 
s 1-800-562-2543 
For a disinbutor m Europa contact, FAST Electronic GmbH || 49-89-539800-20 РАХ 49-89-539800-40 
Circle 116 on inquiry Card. 


InfoWorld And BYTE Readers Go To The“Polls’ Both Agree... 
Northgate Elegance 486/33 Voted 
"Desktop Computer Of ће Year"! 


ho ever thought a direct 
marketing company could take 
away InfoWorld's highest honor 
from ЇВМ® Compaq*or Apple"! 

They dominated the voting 

for a decade. But when 

the 1990 election was 

over, so was their dynasty! 

And a new champion 

was crowned: Northgate 

Elegance 486/33. 


Then, BYTE Readers Voted Elegance 
“Desktop Computer of the Year"! 


Shortly after /nfoWorld 
readers spoke, BYTE H 

readers went to the polls. ртт 

They overwhelmingly 

voted for Northgate, 

saying they'd rather have 

Elegance 486/33 on their 

desktop than any other! 


Northgate 
Technology Leads 
Again...Now 
Compatible With 
Novell" 3.1! 


PC Magazine Adds To The Glory. 
Elegance Wins "Editors. Choice”! 
“A sure winner in its class, raved 

PC Magazine. The editors F" YW 
just couldnt say enough — | ! 
great things: "Clear 
documentation, excellent 
service policies, top 
name components and 
fine performance: ft 


MAGAZINE 


EDITORS' 
CHOICE 


When Industry Experts And Users 
Speak Out, Nor dine Gets [he Vote! 


here are two different 
kinds of Northgate 
buyers: (1) The repeat 
customer who knows 
hell be treated first rate with 
Northgate and doesnt hesitate 
buying again and again; (2) The 
first time buyer who calls 
Northgate because he just hasnt 
found the right vendor despite 
all his shopping and comparing. 


At Northgate, the search ends. 
And it ends wich the buyer 
finding what he truly wants. 

A company that cares for 

him. Who wont let him 

down no matter what. When 
Northgate makes a commitment, 
you can count on it. We deliver! 


"Northgate stops at nothing to please 
its customers." Sounds like a company 
slogan, doesnt it? But we didnt say it; 

PC Magazine did! [n their "Service and 
Reliability Survey,’ the editors also said: 
"Northgate is the hands-down winner 
when it comes to customer loyalty: * 


We don't just build computers, we 
build trust. То carn your business, we 
work harder. Smarter. Longer. In fact, our 
24-hour, 7-day-a-week toll-free technical 
support inspired Dr. Jerry Pournelle to 
call it: “the standard other mail order 
computer companies must match” *" 


We were the first to offer free over- 
night shipment of replacement parts — 
more proof that your needs come first at 
Northgate. Of course, our systems are 
backed by a full one-year parts/ labor 


warranty; 5 years on OmniKey" keyboards. 


The nation's largest computer repair 
service company with 5,000 technicians 
now serve you from over 400 locations. 


On site service is FREE for one year! 
E ag aa e шен LE гөз, Al rh мөте. меган, ery. 


FI FC Менен Foley 11. 1981 


From your very first phone call to 


Northgate ... you'll know you're dealing 
with a company that forever puts vou first! 
Use Elegance RISK FREE for 30 days! 
If your Northgate doesnt get your vote, well 
buy it back ar full price. No questions asked! 


ҚАН erp тус on motherboard 
(16MB total semen рд) 
(IMB RAM on 386 Base System) 


* 1.44MB 3.5" floppy drive (1,2МВ 5.25” optional) 
û Weitek® coprocessor support 
+ One 32-bit, six 16-bit and one 8-bit slots 
_ © One parallel and two serial ports 
debi р a 
supply «бом Vertical Power cove 


with 220 wart power supply 


+ MS-DOS 4.01 and GW-BASIC installed 
* Microsoft? Windows™ 3.0 and mouse 
© FCC Class B certified; Novell certified 


Circle 327 on Inquiry Card. 


Elegance 486/33 
Base System Prices Start From Only: 


8454900 corem 


Elegance 486/25 
Base System Prices Start From Only: 


«УМАР аш 


Elegance 386/33 
Base System Prices Stan From Only: 


$229900 v sm omm 


Elegance 386/25 
Basc System Prices Start From Only: 


5199900 Ors ion arrose 


Design your own configuration! 
Northgates award-winning 486/33 and 25 
MHz systems come in a wide range of 
configurations to suit your particular 
needs. Add hard drives — 40MB, 80МВ, 
100МВ, 200МВ, 1.2GB. Monitors — 14" 
VGA Mono or Color, 14" SVGA, 16" 
Nanao SVGA, 19" NEC Super BIG 

VGA. Also available is our Award-Winning 
Elegance line of 386/33 and 25 MHz 
systems. Call Northgate for specifics! 


S00: ree 24 S. 70€ 

d corporations, каг urchasers а 
National Business Accounts: 80072450099 
FAX vour order! 800-323-7182 


Notice to the hearing impaired: Northgate has 
TDD capability. Dial 800-535-0602. 


Call For More Information On Our 
486/33 And 486/25 EISA Systems! 


MOSTIIGATE 
COMPUTER 
. SISTEMS, MC 


“Smart Tools For Business" "" 


7075 Flying Cloud Drive, Eden Prairic, MN 55344 


Пане кой mm om um eg ша ga ema of LED sa А) тее P EE ED sl 
oe compe кі vum =: оланан quales — permet, me aer e dairy Ai pper de bea e =) oir Ще acti ايف‎ tuem col s Lac Беске Paeria 
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C** Your 386, 486 & i860! 


The key to taking full advantage of your Imel 
32-4 CPU is а MicroWay globally optimized 
compller. The latest, NDP С++, Is ideally suited 
to writing numerically intensive applications or 
encapsulating your human interface to take max- 
Imum advantage of new GUIs, such as Windows 
3.1, С++ makes it possible for the user to define 
his own types and specify how they get handled 
by the compiler. For example, where ай C com- 
piliers automatically extend floats to double, thus 
slowing up coprocessors like the 3167 and 4167, 
МОР С++ handles single precision library calls 
with no loss of speed. In addition, it is possible to 
define new types, and their operators, like com- 
plex numbers and matrices. Running on top of 
NDPWIN'* our 32-bit Windows Extender, 


Ала лл rere Р Н ЫСЫТУ i t Prec, ADVICE a УА avete Pratt teen Ntc Tene aea ГАРГЫ I TE 


386, 486 and i860 Compilers 


Our NDF compliers generate optimized, 
mainframe quality code that runs on the 386, 486 
or i860 In protected mode under UNIX, XENIX, 
SunOS, extended DOS or NDPWIN'"* our 32-bit 
Windows Extender. The compliers address 4 
gigabytes of memory and support the Intel, 
Мелек, and Cyrbx coprocessors. Applications 
can mix code from all four ——M а 
sembly language. ClearView, our eatu 

windowing, symbolic , works with DOS 
versions of NDP 386 and 486 compilers. 


NOP Fortran" isa full F77 with F68 and DOD 
extensions that is 99% VMS compatible. Also 
contains new F90 features. 


МОР C™ runs in two modes—K£&HR with Sys- 
tem V and MS C extensions or 10096 ANSI as 
validated by Plum Hall, 


МОР Pascal" is а full ANSIIIEEE Pascal, 
with extensions from C and BSD 4.2 Pascal. 


NDP C++™ is an ATAT v.2.1 compatible С++ 
complier that contains а full ANS! C compiler 
аз а CH subset NOP C++ 386/486.. ... $1195 


МОР Fortran, C or Pascal Pricing 

860 versions include toolset and run on DOS, 

UNIX, ХЕМІХ, SunOS, Windows or OSJ2 $1995 
386 DOS versions ingude NOP Too ... . $895 
NDFWIN versions include МОР Toots ... . $895 
486 DOS versions include МОР Tools .... $1195 
UNIX/XENIX 386/486 versions ..... CALL 
NDP VMEM Virtual Memory Manager $295 


NOPWIN-SDK interfaces Microsoft Windows 
SDK so that it oan be called by 32-bit languages 
(Available 3rd Quarter, 1991).......... $1495 


ClearView™ 3/486 Symbolic Debugger. $395 


NOP-CrossRef™ Our tull function cross 
ralerence utility that uces comprehensive 

data and function Watings. Available for all 
NDP compiler versions ................ $195 


NDPPlIot"* ....... , $325 
NDP/FFT™NOP or B0x87 version... ea. $250 
Halo Professional $595 


NDP/NAG™ This subset of the NAG mainframe 
libraries has 172 routines for differential equa 
tions and 


ива $3 R98 8 eae SOR Re ET 


USA FAX i508) 746 


NDP C++ can be used to 

human interfaces through its a T pe 
taneously address ай of the memory available 
under Windows and access the Windows SDK. 


МОР C++ is AT&T release 2.1 compatible. 
Since C is a subset of C++, this means NDP 
C++ can also compile C programs, and it, in fact, 
passes all the Plum Най ANSI С conformance 
tests. 


MicroWay's compilers come with the features 
you need to simplify porting to the 32-bit mode 
of the 386, 486, or i860, including a 99% VAX/ 
VMS compatible FORTRAN and a dual dialect 
© which is UNIX System V and ANS! com- 
patible, Each NDP compiler їз designad to take 


Number Smasher-860'" 


highest perfor- 

manos coprocessor card ever ю run in ал ISA or 
EISA bus or as part of a transputer system. 
Delivers up ip 80 million floating point operations 
per second ai 40 MHz and produces over 12 


Number Smasher-G60 is the 


maximum advantage of 32-bit protected mode 
operation, including the 4 gigabyte address 
space of the processor, plus access to 
coprocessors from Intel, Weitek, and Cyrix. 


If you're buming up a lot of VAX or Cray time, 
you should seriously consider Ше Number 
Smasher-860. It delivers super-computer 
throughput, running in an ISA er EISA bus, for 
about the price of a 486 system. With Number 
Smasher-860 and NDP C-860 or NOP Fortran- 
860, you can recompile all of your C or 

RTRAN programs and run them in any 286, 
336, or 486 system. 


For more Information, please call MicroWay's 
Sales Department at (508) 746-7341. 


Journal of Numeric Data Processing 


The Joumal of Numeric Data Processing, pub- 
lished by MicroWay, із dedicated to numeric 
Issues including new code generation techni- 
ques and languages, RISC devices that run in 
PCs, getting the most out of your coprocessor 
{irom the 9087 to tha 1860), parallel processing, 
and more. Call for your free issue. 


MicroWay 486/T'" Workstations 


860 Vectorizer Includes PSA VAST-2 which 
converts а FORTRAN program into a new pro- 
gram which calls the Intel Vector library. In- 
cludes the Inte! Vector mid н 
2 imo o MP 


860 Vector Library — Written for Intel, the 
library inctudes over 400 vector primitives that 
take advantage of the [660's cache, dual 
Instruction moda, and pipelined multiplier 


ПОСЛАТИ ........................ 95 
NDP/NAG-860 is в MicroWay port of the NAG 
workstation library to the ІВ60.......... $1495 


NDP/HALO-880 includes HALO Professional 
and an interface library which makes HALO 
directly callable by the iB60 ........ .... $995 


SX Your AT! 


PC Week's “Analyst's Choice" for 3865Х 
accelerators, FASTCacha-SX is the ideal 
Windows platform for your AT. 
FASTCache-SX'" — Most cost-effective 
accelerator on the market today. This 94- 
length, 16-bit card plugs into your ЏО channel 
and 286 socket, ng up all applications by 
а factor of 2 to 4. Runs all 388 applications, 
OS/2 and Windows 3.0. Features a 16 or 20 
MHz 3885Х, а 486-style 32K cache (expan- 
dable to 64K) and а math coprocessor socket. 
16MHz: $495 20 МН=: $595 Cable: $95 


FASTCache-SX/Pius™ — The “Windows 
Solution" — combines the FASTCache-SX 
accelerator with up lo В megabytes of extended 
memory. The 20 MHz Plus occupies a 16-bit siot 
and can be purchased with memory and/or a 
coprocessor. The ОК price is $505. С Cable: - 


Custom-built to user specifications, our 486 
system provides a 32-bit, ISA or EISA environ- 
ment for running DOS, UNIX, XENIX, and OS/2 
applications. Delivers exceptional performance 
for 2-D and 3-D visualizations, software 
development, compute-intensive applications, 
and CAD/CAM programs, Generates 13 Mega- 
Wnhetstones with a Мәйек 4167 and 4 to В 
double precision Linpack megaflops with a 40 
MHz Number Smasher-860. 


| Parallel Processing 


MicroWay's ongoing R&D Із based on ihe 
INMOS T800, T9000, and intel 1860, We 
recently achieved 90% efficiency and 132 
megaflops running two 18603. Our Т800 
products are T9000 object compatible, making 
them ideal development platforms for this new 
superscalar RISC processor. 


Quadputer'" — This board for the AT or 386 
can be purchased with 1 to 4 transputers and 
1 or 4 meg of memory per transputer, Two ог 
more Quadputers can be linked together to 
bulld transpoter networks ......... from $1845 
Monoputer™ — Includes one T800 and up to 
18meg ot RAM..... ‚тот $1295 


ou Pee eRe етт 


Math Coprocessors 

WEITEK, INTEL, CYRIX 
FETANE ................. $995/$1295 
3167-20/-25/-33 ........ $405/ $795/ $995 
mW3167 Micro Спаппе{-25/33 . , from $1295 
mW3167/80387 Board ............ . $200 
80387-16SX $280 80387-205Х .. $300 
80387-16 ..$285 80387-20 .... $345 
80387-25 ..$439 80387-33 .... $540 
B0287XL ..$180 287Turbo-20"* $300 


Cyrix SX 16MHz: $230 SX 20 MHz: $255 
20 MHz: $279 25 MHz: $359 33 MHz: $429 
ЕМС8? 33 n see К рн $595 


World Leader in PC Numerics 


Corporate Headquarters 


4678 Germany 069 75 2023 Holland 40 836455 Нау 02-/ 


РО. Box 79, Kingston. MA 02364 USA (508) 
32 High St. eine ion- Thames, U.K.. 081- 941- 5466 


746-7341 


4.90.749 Japan 81 033 222 0541 


SOME ASSEMBLY REQUIRED 


STEVEN J. MASTRIANNI 


OS/2 
DEVICE DRIVERS 


S/2 device drivers continue to be a limiting 

factor in the acceptance and use of OS/2. DOS 

drivers abound, but OS/2 drivers are scarce 

as hen's teeth—for a variety of reasons. OS/2 

drivers are more complicated than DOS driv- 
ers. They’ ve got to handle context switching and priori- 
ties and accommodate dual-mode operation (real ver- 
sus protected)—issues foreign to many DOS 
programmers. In this article, I'll describe how to build 
an asynchronous RS-232 terminal driver for OS/2 in C, 
complete with interrupt handler and timer support (the 
code you'll need to build this driver is available on BIX; 
see page 5 for details). Once you've seen how that's 
done, you'll have the basic understanding you need to 
write OS/2 drivers for other types of devices. 


The Nature of the Beast 

OS/2 device drivers, like other multitasking drivers, 
shield applications from the physical characteristics of 
ЏО devices (e.g., timing or I/O port addressing). Ап 
application in need of I/O service transmits a request to 
the OS/2 kernel, which in turn calls a driver. The de- 
vice driver handles all the hardware details, such as 
register setup, interrupt handling, and error checking. 
When the request is complete, the device driver mas- 
sages the data into a format recognizable by the appli- 
cation. [t sends the data or a status indication to the ap- 
plication and notifies the kernel that the request is 
complete. If the request cannot be handled immediate- 
ly, the driver may either block the requesting thread or 
return a Request Not Done status to the kernel. Either 
way, the driver then relinquishes the CPU so that other 
threads can run. 

DOS device drivers do not have a direct OS/2 coun- 
terpart. They are simple single-task polling drivers. 
Even interrupt drivers under DOS poll until interrupt 
processing is complete. DOS device drivers support 
one request at a time, and any subsequent requests from 
the DOS kernel wil! cause the system to crash. 

In contrast, an OS/2 driver must manage overlapping 
requests from different processes and threads, and it 
must therefore be reentrant. It must also handle inter- 
rupts from the device and interrupts from a timer han- 
dler. In addition, the OS/2 driver must oversee switches 
from protected mode to real mode. It must accomplish 
these operations in an efficient manner, allowing other 
threads to gain access to the CPU, and, most impor- 
tant, it must do all these tasks reliably. Because it oper- 
ates at ring О, the OS/2 driver is the only program that 
has access to critical system functions (e.g., the inter- 
rupt system and timer). The driver therefore must be a 
trusted program, because any error in the driver can 
cause a fatal system crash. 


OS/2 device drivers must also be bimodal, which 
means they must operate in real mode and protected 
mode. The interrupts must continue to be processed, 
and the requests must be completed, even if the user 
switches from the OS/2 prompt to the DOS compatibil- 
ity box and back. They must be able to deinstall when 
requested, releasing any memory used by the driver to 
OS/2. Additionally, OS/2 drivers may support device 
monitors, programs that monitor data as it is passed to 
and from the driver. Fortunately, OS/2 offers a wide 
range of system services 


called Device Helper rou- А practitioner's guide 


tines, or DevHips, to provide 


this functionality. to development of an 
Tools of the Trade asynchronous RS-232 
Designing an OS/2 device 

driver requires a thorough un- terminal driver for 
derstanding of the role of a de- 0S/2 in C 


vke driver, as well as a solid 

working knowledge of the OS/2 operating system and 
design philosophy. Debugging OS/2 drivers can be dif- 
ficult, even with the proper tools. The OS/2 device 
driver operates at ring 0 with full access to the system 
hardware. However, it has almost no access to OS/2 
support services, except a handful of DevH1p routines. 
Many driver failures occur in a real-time context, such 
as in the midst of interrupt handling. It may be difficult 
or impossible to find a driver problem using normal de- 
bugging techniques. In such cases, it is necessary to 
visualize the operation of the device driver and OS/2 at 
the time of the error to help locate the problem. 

The most important tool for driver development is 
the driver debugger. Generally, I use the kernel debug- 
ger from Microsoft, which comes with the Device 
Driver Development Toolkit, or DDK. Several other 
companies offer good driver development tools. A 
more complete version of this article in book form and a 
complete C-callable DevH1p library can be purchased 
from PSS. PentaSoft offers a C-callable interface to the 
DevH1p routines. OS Technologies offers a driver de- 
bugger that is OS/2 version-independent. Апа Fu- 
tureWare offers a driver debugger and a C-callable in- 
terface to the DevH1p routines. 

[ write all my device drivers, including the interrupt 
and timer handlers, in Microsoft C 6.0. А device driver 
written in C can be written in approximately half the 
time it would take to write the same driver with the 
Microsoft Macro Assembler. In special cases, espe- 
cially when writing drivers for very fast devices or 
where performance is extremely critical, it only makes 
sense to write a few subroutines in assembly language. 
Mostdrivers, however, work fine when written in С. 


continued 
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А MESSAGE 
To OUR 


SUBSCRIBERS 


ROM TIME TO TIME 

we make the BYTE sub- 
scriber list available to other 
companies who wish to send 
our subscribers material about 
their products. We take great 
care to screen these companies, 
choosing only those who are 
reputable, and whose products, 
services, or information we feel 
would be of interest to you. 
Direcr mail is an efficient 
medium for presenting the latest 
personal computer goods and 
services to our subscribers. 


Many BYTE subscribers ap- 
preciate this controlled use of 
our mailing list, and look for- 
ward to finding information of 
interest to them in the mail. 
Used are our subscribers names 
and addresses only (no other 
information we may have is ever 
given). 


While we believe the distribu- 
tion. of this information is of 
benefit to our subscribers, we 
firmly respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply send your request to the 
following address. 


BYTE MAGAZINE 


ATTN: SUBSCRIBER SERVICE 
PO. Box 555 
HiGHTSTOWN, М] 08520 


н 
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Anatomy of an OS/2 Device Driver 
OS/2 drivers receive requests from the 
OS/2 kernel. When the driver is original- 
ly opened with a DosOpen call, the kernel 
returns a handle to the program that re- 
quested access to the driver. This handle 
is used for subsequent access to the 
driver, and the driver name is no longer 
used (or needed). 

When an application makes a call to a 
driver, the kernel intercepts the call and 
formats the driver request in a standard 
driver data structure, called the request 
packet. The request packet contains the 
data and pointers that the driver uses to 
honor the request. In the case of a Dos- 
Read or DosWrite, for example, the re- 
quest packet contains the physical ad- 
dress of the caller's buffer. In the case of 
an I/O control operation (IOCt1), the re- 
quest packet contains the virtual address 
of a data and parameter buffer. Depend- 
ing on the request, the data in the request 
packet will change, but the length and 
format of the request packet's header re- 


Listing 1: The OS/2 kernel and device drivers communicate by way of request 


packets. 


typedef struct ReqPacket [ 
UCHAR — RPlength; 

UCHAR RPunit; 

UCHAR X RPcommand; 

USHORT  RPstatus; 

UCHAR — RPreserved[4]; 
ULONG  RPqglink; 


union { 
UCHAR — avail[19]; 
struct { 
UCHAR units; 


FPFUNCTION DevHlp; 
char far *args; 


UCHAR drive; 
} INIT; 

struct { 
UCHAR units; 
OFF finalCS; 
OFF finalDS; 
FARPOINTER BPBarray; 
} INITExit; 

struct { 
UCHAR media; 
PHYSADDR buffer; 
USHORT count; 
ULONG startsector; 
USHORT reserved; 
} ReadWrite; 

struct { 
UCHAR media; 
PHYSADDR buffer; 
USHORT count; 
ULONG startsector; 
USHORT syafilenum; 
} CHead¥rite; 

atruct { 
UCHAR gubcode; 


main constant. The kernel passes the 
driver a bimodal pointer to the request 
packet. This bimodal, or tiled, address is 
a pointer valid in either protected mode 
or real mode, because the processor may 
be in either mode when the driver is 
called. 

How does the kernel know which driv- 
er to send the request to? Drivers are 
loaded by the OS/2 initialization code at 
boot time, and the kernel keeps a list of 
the installed drivers by name. Before a 
driver is used, it must be DosOpened 
from the application. The DosOpen 
specifies an ASCII-Z string with the de- 
vice name as a parameter. The kernel 
compares this name with its list of in- 
stalled drivers, and if it finds the name, 
it calls the Open section of the driver 
Strategy section to open the device. If 
that operation succeeds, the kernel re- 
turns à handle to the application to use 
for future driver access. The ASCII-Z 
name is never used again while the de- 
vice remains open. The device handles 


ULONG reserved; | 
} Shutdown; 
struct { | 
USHORT sygufllenum; | 
} Орепс1ове; | 
struct [ 
UCHAR category; 
UCHAR function; 


FARPOINTER parameters; 
FARPOINTER buffer; 


} 10041; 
struct { 
) ReadNoWait; 
struct { 
UCHAR media; 
UCHAR return_code; 


FARFOINTER prev volume; 
| MediaCneck; 
struct { 
UCHAR media; | 
FARPOINTER buffer; | 


| 
UCHAR echar returned 
| 
| 


FARPOINTER BPBarray; 


UCHAR drive; 
} BulldBPB; | 
struct | 
UCHAR count; | 
ULONG reserved; 
} Partitionable; 
struct [ 
ULONG unite; 
ULONG reserved; | 
} GetFixedMap; 
) 5i 
} REQPACKET; 


"On sheer audacity for price- 
performance ratio, we loved 
Mix's products" 


"Power С is a heavy- 
weight contender - at a 
bantamweight price | 


Stephen Davis 
- PC Magazine 


Power C 

combines a high-performance C compiler 
withsuperb documentation, аса price thar 
brings chuckles from over 50,000 sarisfied 
customers. That's because Power C per- 
forms favorably against compilers costing 
10 times as much. And you can't buy a 
compiler that's more reliable or casier to 
use - at any price. Perhaps that's why 
Power C has won Computer Shopper's 
Best Buy award for three years running. 
е compatible with ANSI C standard 

* integrared Make urility 

= library of over 450 functions 

= [EEE software floating point 

* supports 8088/286/386/486 CPU 

* memory resident program support 

* supports 8087/287/387 math chips 

a small/medium/large memory models 

* mixed model with near/far/huge 

* allows arrays larger than 64K 

* CGA, EGA, VGA & Hercules graphics 

* 650 page manual with tutorial 


Tim Parker - Computer Language 


Power C Library Source 

includes our Power C assembler, 
plus the C and assembly language source code 
to over 450 functions in the Power C library. 
Unlike our competitors, who charge $150.00 
or more for library source code, we've made 
ours very affordable. 


JU < Power C BCD 
Business Math 

includes binary coded decimal floating 
point routines and financial functions to calcu- 
lare interest, depreciation, erc.. BCD routines 
are used for dollars and cents calculations to 
eliminate inaccuracies caused by rounding. 
Power C requires DOS 2.0 or Inter, JZ0K memory, 


T20K Шек space. Master C requires DOS 3.0 or 
later, 304K memory, hard disk. 


Get a FREE copy of Master C (limited time offer) 


Published by the highly acclaimed 
Waite Group, Master C is a 
revolutionary book/disk package thar 
turns your PC into a C instructor. 
Master C teaches you, quizzes you, 
notices problems you arc having, and 
recommends action. In a pilor study 
at IBM, students using Master C 
Ee retained 19% more knowledge than 
АҒ scudencts who learned from a lecturer. 
> Now you can receive this $44.95 
m “package absolutely FREE when you 
purchase all four Power C products 
described above. Just ask for the 
Master Pack. 


“Master C eschews flash for elegant 
competence, and it works!” 


Jeff Dunteman - PC Techniques 
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"The Crrace debugger is 
where Mix really shines. 
It is magnificent. ” 
David Weinberger 
Computer Shopper 


Power Ctrace 

combines state-of-the-art technology with 
a friendly interface, making it very casy to 
find and correct your programming mis- 
takes. No time consuming edit/compile 
cydesare needed to track down bugs. Simply 
compile your program once with the trace 
option, and Power Ctrace does the rest. 
Muluple windows display your C source 
code, the values of all your program vari- 
ables, program output, watch points, and 
assembly instructions. Pur Power Сттасс to 
work for you, and we guarantee that you'll 
be a more productive C programmer. 


Order line: 


1-800-333-0330 


Technical Support: 
1-214-783-6001 
Fax: 1-214-783-1404 
Mix Software, 1132 Commerce Drive, 
Richardson, TX 75081 


J Piense send me a free brochure 


Paying by: J Check J Money Order 
2 MG JVisa 2 Атах J Descover 
Card в = _ Exp 


[Nek Sire: J Bia” ) Jia’ 
Product(s) (Mot Copy Protected) 
J Power C (519 95) $ 
3J Power Стасе ($19 95) % 
J Power C Library Source ($10) 5 
J Power C BCD Business Math (510) S$ 

3 


J Master Pack ($59.90) 

frncdudzs all of the abore plus Мантт С) 
Ада Shipping 

55 USA 510 Canada - $90 Foren! * 
Texas Resdents add 6.25% Sales Tax $ 
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The Real Power 


In DOS LANS 


Surprised? You shouldn't be. 
Because whenever it gets down to nitty- 
gritty comparisons of power and perfor- 
mance, our small-business LAN easily 
takes all-around honors. Every time. 

Our Net/30 2.0 software, for 
instance, is fastest and easiest to use. 
Pius we alone offer expanded memory 
managers as standard. So instead of 
eating into your conventional memory, 
you can load network and TSR pro- 
grams separately and actually add to 
your 640K DOS capacity. 


"Маш ал ts a trademark of U 5. Sage, Inc. Іллізік ts a 
trademark of Агай. 


Distributed Workduide 

ERGOS GmbH Pancom Systems PTY Lid. Netcom AB 

Bernd Suthle lan Walker Ame Nlissori 

Berpsirasse 7 80 Anzac Hiphrecy Бах 44166 

D 5200 Siehurg Everard Park 5035 104 41 Stockholm 

Germany Australia Sweden 

Phone 022 416 3075 Phone 618 371-1895 Phone: + 46 — (094—561 30 79 

Fax 02241-65078 Fax: 61-8-3711893 Fax + 46— (008—661 33 79 
OASIS Set чап SPI United Kingdom Lid. КЕ 
Mario Perroua Sonja Potter Rosemary Stone Rupert Sede? 
Ма Roma 108 E Salamancha 25.280?0 22 Horseshoe Park улет Reider Kal 13А 
20060 Cassina De’ Pecchi (MI) Madrid, брао Pangborne Reading RGS TF | A-5020 Salzburg 
jay Phone 341 2794979 Berkshire. England Ainz 
Phane 3929530 0405 Fax: 341 571 1275 Phone: 44 734 844081 Phone: 436/622-5620 
Fax: 392 9530 0470 Fax. 44-734-845053 Fax: 436/622-3248 
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There's more: 


| [Maimtan" [Lantastie™ | tavisi | 


es 
لا‎ Standard 


оюм |  — [899 Optian| Standard | 


Memory | 
Managers Standard 


Hardware 


Upgrades | Standard 
Group Security | — — | Standard | Standard 


“Comparison based on a 386 with 4MB RAM 


Isn't it time we talked? Call 
415-570-5967 for answers and literature. 


Ша INVISIBLE 


1142 Chess Drive, Foster City, СА 94904 FAX 415-570-5017 
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are usually assigned sequentially, start- 
ing with 3 (0, 1, and 2 are claimed by 
OS/2). However, the handle value should 
never be assumed. The ASCII-Z device 
name is located in the device driver 
header. 


The OS/2 Request Packet 

An О5/2 device driver consists of a Strat- 
egy section and optional Interrupt and 
Timer sections. The Strategy section re- 
ceives requests from the kernel in the 
form of a request packet (see listing 1). 
The Strategy section verifies the request 
and, if possible, completes the request 
and sends the result back to the kernel. If 
the request cannot be completed immedi- 
ately, the driver optionally queues up the 
request to be completed at a later time 
and starts the I/O operation if necessary. 
The kernel calls the Strategy section di- 
rectly by finding its offset address in the 
device header (see listing 2). 

The first entry in the request packet is 
the request-packet length, filled in by the 
kernel. The second parameter is the unit 
code. When a driver supports multiple 
logical units, the value stored here se- 
lects among them. The third field is the 
command code. The command code is 
filled in by the kernel. This is the code 
used by the switch statement in the 
Strategy section to decode the type of re- 
quest from the kernel. The next field is 
the status word returned to the kernel. 
This field will contain the result of the 
driver operation along with the Done bit 
to notify the kernel the request is com- 
plete (this is not always the case; the 
driver may return without the Done bit 
set). To make things easier, I use a union 
to access specific types of requests and 
place the request-packet structures in an 
include file. 


Building the Device Header 

A simple OS/2 device driver consists of 
one code segment and one data segment, 
although more memory can be allocated 
if necessary (by means of DevH1p rou- 
tines). The first data that appears in the 
data segment must be the device-driver 
header. 

The device-driver header (see listiug 
2) is a Fixed-length, link-list structure 
that contains information for use by the 
kernel during INIT and normal opera- 
tion. The first entry in the header is a 
link pointer to the next device the driver 
supports. If no other devices are sup- 
ported, the pointer 15 set to —]L. This 
terminates the list of devices supported 
by this driver. If the driver supports 
multiple devices, such as a four-port 
serial board or multiple-disk controller, 


Amazing special effects 


* envelope (warp) text and graphics 

* simulate 3D with perspective function 
е extrude to give depth to text/graphics 
* blend between shapes and/or colors 


Incredible type control 


* over 150 fully scalable outline fonts 
е see exact fonts on-screen 

* paragraph and multi-column text 

* import ASCII text files 

* fit text to a curve 

е create your own fonts or symbols 


Superb value 
« over 4000 symbols and clipart images 
* dotted and dashed line styles 

е over 80 arrowheads 

е dozens of vector and bitmap patterns 
* free Pantone* license 

е 24 bit color supported 

ә ЗІ import/export filters 

е CorelTRACE - batch autotrace utility 
e MOSAIC - visual file manager 


Call customer service: [ONA] 728-8200 for informanon and а free demo disi Tek (613) 728-8200 
dati or ento ы MS WINDOWS 39 Fax: (613) 761-9176 


| 
"Pantone. Inca hock daa Landi 


Circle 72 on Inquiry Card (RESELLERS: 73). 


SOME ASSEMBLY REQUIRED 


Listing 2: The driver header tells 
OS/2 that a driver exists, names the 
driver, and points to the driver 's 
code segment. 


DEVICEHDR devhdr s ( 

(void far *) OxFFFFFFFF, 

(DAM CHR | DAW OPN | ПАН. LEVEL), 
(OFF) STRAT, 

(OFF) 0, 

"DEVICE" 


L] 
+ 


the link is a far pointer to the next device 
header. 

The next entry in the device header is 
the attribute word (see listing 3), fol- 
lowed by a one-word offset to the driver 
Strategy section. Only the offset is nec- 
essary, because the driver is written in 
the small model with a 64-kilobyte code 
segment and а 64- KB data segment (this 
is not always true; in special cases, the 
driver can allocate more code and data 


sync Professional is a full- 
featured object-oriented commu- 
nications toolkit that enables you to 
build powerful async applications 
faster and easier. Async Professional 
has all the stan- 
dard features 
you'd expect of 
an async toolbox. 
Plus the robust 
ZMODEM transfer 
protocol, data 
decompression 
tools, and both 
object-oriented and proce- gF 
dural calling interfaces. 1 

You get m interrupt 
driven buffered I/O to 115K 
baud a ZMODEM, Kermit, XMODEM, 
YMODEM protocols a 21р and LzH data 
decompression ш automatic flow 
control-XoN/Xorr, Crs/Rts, Drr/Drs 
= Сом1- Сом8 support with up to 4 


\ Event logging and tracing op- 


Salisfacton guareniced oc your mancy back within 30 deys. Add 55 per 
order for standard shipping in US/Canada. Inquire about other shipping 


Listing 3: The device attribute word, 
embedded tn the driver header, 
defines special device 
characteristics. 


МдеГіле DAW_CHR 
#define DAW_IDC 
¥dePine ПАШ ІВМ 
#define DAW SHR 
Sdefine БАН OPN 
#define БАН LEVEL 
РдеГіпе DAW_GIO 
Sdefine DAW_CLK 
#define DAW NUL 
#define DAW SCR 
#define БАМ. KBD 


*0x8000 
бх4000 
0х2000 
0х1000 
0х0800 
0х0080 
0х0040 
0х0008 
Oxak 
0х0002 
OxO001 


space if needed). 

The succeeding entry is an offset ad- 
dress to an interdriver communications 
routine if the driver supports IDC. (The 
DAW_IDC bit in the device attribute 
word must also be set; otherwise, the At- 
tachDD call from the other driver will 
fail.) 

The last field is the device name, 
which must be eight characters in length. 
Names with fewer than eight characters 


OOP Async Tools for Turbo Pascal 6.0 


ports open at once ш 16550 buffered 
UART support m hardware interrupt 
sharing on PS/2 m Awsi terminal 
emulation ш modem control includ- 
ing Hayes, V.32, V.42, and Mnp5. 


Hot Example Programs Too! 


Demo programs include a 
powerful multi-window comm 

| program with menus, text 

| editor, and mouse support, built 
using Object Professional, and 

| a simple comm program that 
depends on no other products. 


Powerful Async Debugging 


| tions create a time-stamped 
| audit trail of all async 
|| interrupts and charac- 
|| ters sent or received. 
You'll debug your 


% 


options. Includes both 5,257 and 3.5" diska. Registered LitcComm % 


owners call for special upgrade offer, ООР units require Turbo 5,5 or 


64: non-CHOP units require Тішін 5,0 or Jeter. 
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must be padded with blanks. Remember, 
any mistake in coding the device-driver 
header will cause an immediate crash 
and burn when booting. 


Providing a Register Interface 

to the C Driver 

OS/2 device drivers are normally written 
in C, using the small model, which 
means 64 KB of data and 64 KB of code 
(code and data space may be increased in 
special cases). The driver .SYS file must 
load the data segment before the code 
segment. When you write an OS/2 driver 
in C, you must provide a mechanism for 
putting the code and data segments in the 
proper order, and you must also provide 
a low-level interface to handle device and 
timer interrupts. Because the device 
header must be the first item that appears 
in the data segment, you have to prevent 
the C compiler from inserting the C 
start-up code before the device header. 
You may also have to provide a method of 
detecting which device is being request- 
ed for drivers that support multiple de- 
vices. The small assembly language pro- 
gram in listing 4 takes care of these 
requirements. The _acrtused entry 


with ZMODEM and 
Data Decompression 


application faster without the need 
for special debugging hardware. 


Full Source, Documentation 


Async Professional includes com- 
plete documentation, pop-up help, 
free technical support on Compu- 
Serve and by telephone direct from 
the authors. You get full source code 
and pay no royalties. 


% Async Professional is an excellent 
series of routines...and very complete. 
It's better than anything l've seen in 

== Pascal, C or assembler." 
J| —RichardWilkes, Author, TAPCIS 


2 \ Async Professional, 


Bz only $139. 


ge Call toll-free to order. 


> 1-800-333-4160 


9AM-SPM MST Monday through Friday, USA & Carada. 
For more information call (719) 260-5641, fax 10 
(719) 260-7151, of send mall io Compuserve ID 76004,2861 | 


TurboPawer Хаиме PO Box 49009 Colorado Springs, CO 80949-9009 


© TurbaPower Software 1991 
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Ап a а раа of PC nica and programming — Fealures parallel working 
examples written in Pascal, C, Assembly and BASIC. Explains how to use extended and 
expanded memory, hard disks, PC ports, mouse drivers, graphics and sound. Also explains 
memory layout, DOS operations, fundamentals of BIOS and TSR programs. Includes complete 
appendices. 920 pages and 2 companion disks with over | MB of programs. 
#B036 ISBN 1-55755-036-0 $59.95 with 2 companion disks. Е: т "A. 
Pascal System Programn 3 2 Jat? ^ 
Find out how to use Turbo forsystem program Bang ай тета ү TSRs; using SAA windowing 
and implementing expanded and extended memory. Learn how Turbo generates machine code, 
handles the mouse, scans the keyboard, uses UNITS and OOPS, performs fast sereen display 
and more. 750 pages with 2 disks of more than ROOK of source code. 


#B124 ISBN 1-55755-124-3 $44.95 with 2 companion disks. а 5 ң 


| MC Pr rcm mir ш inside & шй 
Ade رف الا‎ oral! BASIC, QuickBASIC, GW-BASIC and Turbo BASIC programmers. 
Explains how to use sound and graphics; create help screens and pulldown menus; manuge 
windows in BASIC; use ML with BASIC; create business presentation graphics; program serial 
and parallel interfaces. Tt has dozens of demo programs and routines you can easily adapt to your 
own programs. 600 pages with companion disk. 
#В084 [SBN 1-55755-084-0 $34.95 with companion disk. 
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Proor ning VGA Graphics 
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Leam techniques for writing by using the flexible and powerful VGA hardware und software. 
Includes new, unique DOS commands іс perform dozens of VGA functions. Turbo Pascal and 
BASIC extensions for VGA display modes, 670 pages with 2 companion disks. 

NBO99 ISBN 1-55755-099-9 $39.95 with 2 companion disks. 
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| & Maintain 
Shows you how to turn your PC into а high performance Тік Ше Describes what you'l] sec 
when you open the "hood" and how all of the parts work together. You'll see how 10 add а hard 
drive, increase memory, upgrade to a higher resolution monitor, or turn your XT into a fast AT 
or 386 screamer without having to be un electronics wizard. 240 pages. 

#3092 ISBN 1-55755-092-1 $24.95 
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ips wicks Tor your PC Printer 
Takes the hassle out of working with your PC printer, Learr to use the many features that are 
built inta the popular printers, but rarely used because they're so difficull io understamt. The 
companion disk has several practical printer utilities: on-line printer HELP, printer control aid, 
printer font editor and more. 400 pages with companion «disk. 
#B075 ISBN 1-55755-075-1 $34.95 with companion disk. 


E 


ы рғ Printer PowerToola 
Learn about built-in and add-on fonts, the whys and hows of graphics., ihe Page Control 
Language (PCL). Covers Hewlett Packard LaserJet Series ІП and all HP-compatible laser 
printers. Includes companion diskelle with printer utilities, downloadable fonts and mare. 
#В075 ISBN 1-55755-075-1 $34.95 with companion disk. 


Available at B Dalton Booksellers, W and Software Еш. anc ni other bookstores nabomwide. 
repr m rtm ne tates с=т -706-1188 la Canada contact Addison Wesiey 416-447-5501 
ИН 


Abacus їйї 


Dept. B7, 5370 52nd Street SE, Grand Rapids, MI 49512 
Orders: 1-800-451-4319 « Phone: (616) 698-0330 е Fax: (616) 
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Packed with powerful, Wm programs and routines to help you wrile your own 
programs fuster und better. Topics include: complete routines for SAA interfacing: pull-down 
menus; windows; dialogue boxes and file requesters and BASIC Scanner program for printing 
completed project listings. 260 pages with companion disk. 

#B104 ISBN 1-55755-104-9 824,95 with —À 
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Boost your computing а with this ی‎ at for mii truly powerful hatch files. 
Includes dozens of new batch commands for wriling time-saving, easy-to-use "power" baich 
files. Companion Wisk contains powerful "Batch BASIC" commands for writing even more 
useful batch programs. 240 pages wilh companion disk. 
#3102 ISBN 1-55755-102-2 $34.95 with companion disk. 

File ‘or ats and Lh d з E 
For every PC user who ever wanted to know how to Г file formats. Describes file 
formals for major software applications in detail. Use IMPORT/EXPORT functions in many 
applications, Includes conversion program. = pages with companion disk. 
ЙН059 ISBN 1-55755-059-X $34.95 with companion disk. 
p 4 isse! nk fy | Чч ГІ < : ЭЁ i by ep J 
Teaches you PC assembly and machine language {rom the ground up. You'll learn at your own 
pace using the unique simulator which shows you how each instruction works as the PC 
cxecules it. 420 pages with 2 companion disks. Also includes evaluation versions of 486 
Assembler шы! D86 Debugger. 
#5096 ISBN 1-55755-096-4 $34.95 with 2 companion disks. 


Need information fast? Send us your name and fux number (or address if you prefer) and 
we will send you more information. 


In US & Canada Order Tol Free 1-800-451-43 
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point prevents the C start-up code from 
being inserted before the driver data seg- 
ment. The segment-ordering directives 
ensure that the data segment precedes the 
code segment. 

Note the  STRAT entry point. How 
does this get called? Remember, this is 
the address that is placed in the driver's 
data-segment device header. The kernel, 
when making a request to the driver, 
looks up this address in the device header 
and makes a far call to it. The assembly 
language routine then calls the C main- 
line. Thus, the linkage from the kernel to 
the driver is established. 

Why is there a push 0 at the beginning 
of the -STRAT routine? That's the de- 
vice number, Each device supported by 
the device driver requires a separate de- 
vice header, and each device header con- 
tains an offset address to its own Strategy 
section. Using the assembly language in- 
terface, the routine pushes the device 
number on the stack and passes it to the 
driver Strategy section for service. 


The Strategy Section 
The Strategy section is nothing more 
than a big switch statement (see listing 


5). Common driver requests, such as 
DosWrite vnd DosRead, have standard 
function and return codes. The driver 
may ignore any or all of these requests by 
returning a Done status to the kernel. 
This tells the kernel that the request has 
been completed. The status returned to 
the kernel can also include error infor- 
mation that the kernel returns to the call- 
ing program. 

Note that in the case of a standard 
driver function, the kernel will map the 
error value returned from the driver to 
one of the standard return codes. It is 
therefore impossible to pass any special 
return codes to the application via a stan- 
dard driver request. If you attempt to do 
so, the kernel wiil intercept the special 
return code and map it to one of the stan- 
dard return codes. The only way to re- 
turn a special code to the application is 
by means of an IOCtl request. IOCtls 
are used for special driver-defined oper- 
ations (e.g., port I/O). IOCtls are ac- 
cessed when the application issues a Dos- 
DevIOCtl call with the driver's handle. 
This flexibility allows the driver writer 
to customize the device driver to fit any 
device. For instance, if you had a serial 


driver that monitored bus traffic and re- 
ported the occurrence of one or more 
special characters, you could use an 
І0С%1 read and pass back the character 
in the return code. 

Listing 5 shows the skeleton of a Strat- 
egy section. Note the switch on the re- 
quest-packet command. Several standard 
driver functions have command codes 
predefined in OS/2. The driver writer 
can act on or ignore any of the requests to 
the driver. Although it would not make 
sense, the driver could ignore the Open 
command, issued by the kernel in re- 
sponse to a DosOpen call. Or, more logi- 
cally, the driver can refuse to be dein- 
stalled by rejecting a Deinstall request. 

The INIT call is made only once, dur- 
ing system loading in response to a DE- 
VICE= in CONFIG.SYS. The call is 
made in the INIT mode from ring 3, but 
with I/O privileges. The INIT routine 15 
where you would insert the code to ini- 
tialize your device, such as configuring a 
UART or sending a disk to track 0. 

The very first thing you must do in the 
initialization code is to save the DevH1p 
entry-point address in the driver’s data 


segment. This is the only time the 
пней on 348 
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MACINTOSH SOUND 


REVEALED 


E W Т hen it was first introduced in 1984, the Mac 
ы | broke all manner of conventions. Its GUI, 
"Wi composed of windows, menus, and icons, 
| ^A was the Mac's most obvious departure from 
conventional PCs. Not so obvious—unless 
you happened to activate the wrong on-screen button 
and trigger a beep sound— was that the Mac was vocal: 
Built-in circuitry gave it remarkable sound-reproduc- 
tion abilities. 

With the introduction of the Mac IIsi and Mac LC, 
the Mac no longer serves as simply a playback device: 
You can record sounds from either an input jack or a 
microphone. While the Mac's original sound capability 
made it useful for some limited multimedia work, this 
recording feature opens up all sorts of new applica- 
tions. With a Mac IIsi or LC or other suitably equipped 
Mac, you can record voice mail, add emphasis to a pre- 
sentation, or annotate documents. 

Several features give the Mac an edge over other sys- 
tems when it comes to making sound. First, its sound 
resolution uses 8 bits of data, rather than the |-bit sound 
of, say, a PC compatible. Second, the Mac's sound 
hardware is built in—there's no need to install an ex- 
pansion board. Third, you can count on the sound capa- 
bility being there when you need it: Sound playback is 
an integral part of the computer. Finally, the Mac has a 
Sound Manager, a set of related calls dedicated to 
sound manipulation, similar to the army of QuickDraw 
calis that handle graphics. The Sound Manager lets you 
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generate sound or music New capabilities make 
through a standard program- 

ming interface. Therefore, by the Mac—always a 

using the Sound Manager, 

any Mac application yields top performer in sound— 
consistent acoustic results, even better 


whether it runs on a Mac IIsi 
(which uses a custom sound 
chip) or the Mac Plus's five-year-old design (which 
uses a programmable array logic chip). 

This article takes a closer look at the Mac's sound 
capabilities and the Sound Manager that controls it all. 
First, however, you need a firm understanding of sound 
itself and how a computer uses it. 


Catching the Wave: Digital Sound 
Sound is the transmission of mechanical energy by 
pressure waves through a medium such as air or water. 
А simple sound wave (waveform) can be visualized as a 
sine wave. The pressure density of the medium at a 
given moment is the wave's magnitude. The wave's am- 
plitude is the largest magnitude in a periodic wave. Pe- 
riodic waves are made by objects, such as a tuning fork 
or a bell, whose vibrations repeat at specific intervals. 
So, a waveform's period is the length of time for one 
complete repetition of the wave, and the waveform's 
frequency is the rate at which it repeats or cycles. Fre- 
quency is measured in cycles per second, or hertz. 
Equipment such as a microphone can convert pres- 
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sure waves into analog voltages that cor- 
respond to the pressure intensity of the 
waves (i.e., a low pressure generates a 
low voltage, while a high pressure results 
in a high voltage). These voltages can be 
sent over a wire and converted back into 
mechanical energy by a speaker. The 
speaker cone travels in proportion to the 
amount of voltage it receives, so a high 
voltage causes a large movement in the 
speaker cone, creating a high-pressure 
wave, while a low voltage causes little 
speaker cone movement and so produces 
a low-pressure wave. This is roughly how 
early telephones operated (nowadays, 
portions of them operate digitally). 
However, computers deal not with an- 
alog voltages but with bits. Many types of 
A/D converter (ADC) circuits can con- 
vert (or digitize) a microphone's voltages 
into bits. A 1-bit sound system is only ca- 
pable of two magnitudes: on or off. The 
more bits you use to record a sound, the 
more magnitudes you can represent. Ав 
mentioned earlier, the Mac's sound cir- 


cuitry can handle 8 bits of information, 
50 it can reproduce 256 magnitudes or 
levels, creating a decent copy of the 
waveform. These digital values are sent 
to a D/A converter (DAC) circuit, which 
converts them to voltages that drive the 
Mac's speaker, reproducing the wave. 
So far, so good. But because sound is a 
phenomenon based on time as well as 
magnitude, things get a bit more compli- 
cated. To reproduce a sound accurately, 
you have to sample (digitize) it at twice 
the source's highest frequency. This fre- 
quency is termed the Nyquist frequency, 
from a theory by Shannon and Nyquist 
that states that this number of samples is 
required to completely represent a wave- 
form. Put another way, you have to sam- 
ple a 10-kHz sound at 20 kHz to accu- 
rately copy the signal. The rate at which 
sound samples are captured or played in 
an interval is known as the sample rate. 
You also have to play back the data at 
the same rate to reproduce the frequency 
of the original waveform. For example, 


if you play a tone at half the rate at which 
it was sampled, you halve the frequen- 
cy—an undesirable action if you want an 
exact reproduction of the tone. Thus, the 
maximum sound frequency that a com- 
puter can handle becomes a factor of how 
fast it jams bits into the DAC circuits. 
Even the PC can exploit sound's time- 
based nature to generate a wide variety of 
tones: It accomplishes this by turning its 
speaker on and off at different rates. The 
Mac Plus, SE, and Classic's sound cir- 
cuitry can pump out samples at a maxi- 
mum rate of 22.2545 kHz. 

To put the Mac's sound ability in per- 
spective, here's how it stacks up against 
familiar acoustic devices. A quality ana- 
log home stereo system can reproduce 
frequencies of up to 16 kHz, the upper 
limit of an average person's hearing 
range. Digitally reproducing the stereo's 
frequency range requires a 32-kHz sam- 
pling rate. А digital CD player uses 16- 
bit samples with a 44. 1-КН= sample rate. 
This provides 65,535 sound levels and 


THE MAC'S CLASSIC SOUND CIRCUITRY 


PAL or custom ASIC 


speed 
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The buffer is cyclically 
scanned, reading a 
word every 44.93 
microseconds. 
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Figure 1: This block diagram shows the "classic" sound design in the Мас Plus, SE, and Classic. The sound buffer data is 
interleaved with the Sony disk speed buffer. The Sound cdev sets the digital volume value. 
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capacity —for simulating even larger 
circuits. 
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tion, thanks to window-based operation 
and a schematic editor. Rapid, right-from- 
schematics analysis — AC, DC, fourier and 
transient — via SPICE-like routines. The 
ability to combine digital/analog circuit 
simulations using integrated switch 
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THE MAC'S NEW SOUND CIRCUITRY 
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Figure 2: The introduction of the Mac H brought a new sound circuitry using the 
Apple Sound Chip, which supports stereo sound. Since the ASC implements much 
of the classic design's software in silicon, it provides complex sound generation 


using little CPU overhead. 


can accurately play back frequencies of 
up to 22 kHz. Remember that the Mac 
uses 8-bit samples and a 22.3-kHz sam- 
ple rate to produce signals with 256 lev- 
els and a maximum frequency of 11 kHz. 

А modern phone system uses digital 
sampling and multiplexing techniques to 
pack numerous conversations onto a sin- 
gle wire. It digitizes these signals using 
8-bit samples at an 8-kHz sample rate. So 
while the Mac's sound system poses no 
threat to CD manufacturers, its acoustic 
qualities are far better than what you get 
with a telephone. 


А Blast from the Past: Classic Sound 
A review of the original Mac 128K's 
1984 hardware design is in order here, 
since the Mac Plus, SE, and Classic still 
use it. For simplicity's sake, I'll refer to 
this design as "classic." Figure 1 shows 
a general block diagram of the classic 
sound circuitry. The sound buffer resides 
in main memory and holds the digital 
sound samples. This buffer is 370 words 
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long, but because the sound buffer is in- 
terleaved with the Sony disk buffer, only 
the high byte (even address) of every 
word contains sound data. The buffer's 
low bytes store values that control the 
motor speed for a single-sided floppy 
disk drive. 

The sound circuitry scans this buffer 
at a fixed rate, reading out the data. The 
circuitry converts these digital values 
into square waves, where each wave's 
width is proportional to the value read. 
This train of square waves is a pulse- 
width-modulated signal. А Sony sound 
chip converts the PWM signal into a 
voltage whose magnitude at a given in- 
stant is determined by the pulse width. A 
3-bit volume-control value in the versa- 
tile interface adapter chip adjusts the 
final amplitude of the output signal. You 
set this volume-control value through the 
eight detents on the Sound cdev's volume 
control. The sound is also routed to an 
external jack that provides a high-level (8 
volts, peak-to-peak) signal. 


Why is the sound buffer 370 bytes in 
size? Because the sound and video cir- 
cuitry are tightly interrelated in the clas- 
sic design. The Mac's screen-refresh rate 
(i.e., the time it takes to completely paint 
the screen with an image) is 60.15 Hz. 
The 512- by 342-pixel screen is com- 
posed of 342 horizontal scan lines. After 
the video circuits paint a scan line from 
left to right, the monitor's electron beam 
is blanked and slewed back to the left side 
of the screen to start a new scan line. 

During this horizontal blanking inter- 
val, the sound circuits fetch a byte. When 
the beam reaches the screen's bottom, it 
is slewed invisibly to the top, making 28 
additional horizontal retraces as it goes. 
This is a total of 370 horizontal blanking 
intervals per screen refresh, thus ac- 
counting for the sound buffer's size. 

The jump to the top of the screen is 
called the vertical blanking interval. 
During the VBL, the sound software 
copies the application's data into the 
sound buffer. This synchronizes the 
sound-buffer updates to the hardware's 
buffer scans. In addition, it explains the 
classic design's maximum 22-kHz sam- 
ple rate: Since the screen-refresh rate is 
60.15 Hz, the effective sound sample 
rate becomes 370 x 60.15, or 22,255 
bytes per second. 

А Sound Driver, as described in Inside 
Macintosh, Volume 2, was used to aper- 
ate the classic hardware. It supported 
three sound-generation modes: square- 
wave, four-tone, and free-form. 

The square-wave mode produced 
square waves to make simple sounds, 
like beeps. The four-tone mode created 
four different sounds simultaneously, 
each with a different waveform, phase, 
and frequency. Waveforms were 256 
bytes in length and stored in the sound 
buffer. Digital waveform values were 
stored as offset binary, where a wave's 
zero-crossing is represented by the value 
128, the largest negative amplitude has a 
value of zero, and the largest positive 
amplitude has a value of 255. The free- 
form mode simply played what was in the 
sound buffer. The Sound Driver allowed 
you to alter the rate at which the sound 
buffer's waveforms were "sampled" and 
so change the frequency of the sound. 
The latter technique is similar to the 
PC's trick of creating different tones by 
switching the speaker at different rates. 

But as its name implies, the Sound 
Driver was a device driver. This pro- 
vided a sort of consistency in that its use 
was similar to writing I/O to a disk or a 
serial port. Unfortunately, this meant 
that to play sounds, you had to be adept 
at handling device drivers. The Sound 
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MACINTOSH SOUND CAPABILITIES 


Macintosh 
Mac Plus Mac SE Classic 
аа =й 


Mac 11, lix, їх Mac Ilex, Ісі Mac Portable 


لح 
Mac SE/30 Mac Ilsi‏ 
Mac LC‏ 


Sound hardware Remarks 
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PWM support 

Stergo on external 
ASC jack; left channel 

only on internal 

speaker 
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ASC jack and internal 
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ound input 
Custom Stereo not supported; 

ASIC has sound input 


Figure 3: А summary of the Macintosh family's sound output capabilities. 
The Sound Manager provides consistent acoustic results on each computer, and 
it supports sound input on the Mac Hsi and LC. 


Driver supported some high-level calls, 
but these relied on low memory globals. 
These calis began to fail when Multi- 
Finder started maintaining separate cop- 
ies of the low globals during task switch- 
ing. Finally, the Sound Driver could 
make huge demands on the CPU: While 
the square-wave mode took only 2 per- 
cent of the processor's time, the free- 
form mode could use 20 percent, and the 
four-tone mode required 50 percent. 


The New Wave 
With the introduction of the Mac II in 
1987, Apple eliminated most of the lim- 
itations to the classic design. The solu- 
tion was twofold. First, a custom Apple 
Sound Chip (ASC) replaced most of the 
classic software. This off-loaded sound 
generation from the CPU onto dedicated 
silicon while providing new capabilities 
such as stereo sound. А new Sound Man- 
ager took over the Sound Driver's job 
and provided an easy-to-use interface. 
Figure 2 shows a diagram of the new 
sound circuitry. The ASC generates and 
sends two PWM signals (one for each 
stereo channel) to separate Sony sound 
chips. For all Macs using the ASC except 
the SE/30 and the IIsi, only the left chan- 
nel's output is sent to the internal speak- 
er; for the SE/30 and IIsi, both channels 
are combined at the speaker. The sound 


jack for all ASC-equipped Macs sup- 
ports both stereo channels, and the out- 
put is 1.5 V peak-to-peak, or standard 
line level. 

The ASC normally supports an output 
sample rate of 22 kHz; it can even man- 
age a 44-kHz sample rate, but not with- 
out disturbing other time-critical inter- 
rupts. It contains 2 kilobytes of internal 
data buffers that replace the classic de- 
sign's sound buffer; thus, it uncouples 
sound-buffer updates from the VBL. 
These buffers can be configured as 
either two 1-KB buffers or four 512-byte 
buffers that support monaural or stereo 
sound. The ASC reads a value in these 
buffers every 44.93 microseconds—the 
same sample rate as the classic horizon- 
tal blanking interval. 

Many of the sound functions that exist 
as ROM code in the classic software are 
implemented in the ASC's hardware. 
The ASC supports the same three Sound 
Driver modes: square-wave, four-tone 
(now called wave-table), and free-form 
(now called sampled-sound). Square- 
wave and wavc-table waveforms can be 
stored in the ASC’s buffers, and you can 
program the ASC to loop through the 
data cyclically to produce a signal. The 
ASC can adjust the frequency of a stored 
waveform by sampling the stored wave- 
form at different rates. Since the ASC 
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. And after testing 15 high-capacity disk Performance Advantage 
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. on performance alone, we chose the — need to give your system the Micropo- 
| Micropolis 1684 (HS Drive] as the top |5 апа performance edge, | 
drive including SCSI host adaptor or ESDI 
controller, documentation, software, 
everything right down to the cables 
and mounting rails. And, of course, 
worldwide installation and applica- 
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NetWare Ready™ 
Now you can the assurance 
of being Novell® NetWare Ready оп 


(and soon our 760 MB, 1.2 GB and 2.0 
GB) SCSI drives are all 100% NetWare 
Ready — right out of the box. 


Micropolls. A Tradition of Quality 
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capacity 51/4 inch disk 
drive. Since then, 
we've shipped over 
1,000,000 300+ 
MB drives, and our 
customers have 
come to rely on 
| us for making 
Қ есені fast, high-capa- 
| city drives that are 
_ known for their 
S SEI Backed 
bya full FIVE 


: than anyone else's. 
7 find out more about the Micropolis 


line of high-capacity, high-performance 
. disk drives, or to locate the reseller 
nearest to you, please call: 


1-800-395-3748 


1-800-395-DRIVE 


MUROS 


21211 Nordhoff Street, Chatsworth, CA 91311 
818/709-3300 FAX 818/709-3396 


details. Ай 
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Handle your memory 
hogs while preventing 
system lockups. 


NIX, Windows 3.0. 
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the frequency of system lockups EMS 4.0 expanded memory 
due to random bit errors. ai ad d by using included 
software. 


Parity*Plus is the only PC-AT 
add-in memory board that uses 
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Detection and Correction (EDAC) 
| to prevent lockups 
when running 


* Easy installation. 
* Five-year limited 
factory warranty. 


To place your order or for 


toll-free at 800-255-2328 or 


and MasterCard accepted with 
— (2—- 
no surcharge. mem 


memory- intensive — | 

programs like Windows®, | 

spreadsheets, databases, desktop 

publishing, and CAD-CAM 

* On-board Error Detection and 
Correction prevents system 
lockups because it corrects bit 


errors during memory access. change due to the volatility of the DRAM market. 


MEMREL 


CORPORATION 
Reliable memory for personal computers 


15425 М. Greenway-Hayden Loop, Suite A-100 » Scottsdale, Arizona 85260-9817 » (602) 483-1983 


© 1991 МЕМЕН. Corporation. ————— € MEMREL Corperate. АП other products mentioned are 
raderarks or negisiered trademarks of their respectrve manufacturers. A copy of the warranty may be obtauned tram MEMREL 
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UNIX/XE 
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handles these operations itself, this elim- 
inates the processor overhead that the 
classic design requires. 

In the sampled-sound mode, the ASC 
buffers act as a first-in/first-out buffer. 
At 22 kHz, the 1-КВ buffer will empty in 
46 milliseconds. When the ASC samples 
half of the buffer, it triggers an interrupt 
that signals the Sound Manager to send 
more data to the FIFO buffer. As long as 
the Sound Manager begins to fill the buf- 
fer before it empties (another 32 ms), 
there won't be a gap in the sound. 

The original version of Sound Man- 
ager was shipped in System 5.0 to sup- 
port the new ASC hardware in the Mac 
II-class computers. Unfortunately, the 
Sound Manager was not included as part 
of the operating system for non-ASC ma- 
chines such as the Mac Plus or Mac SE. 
This made it difficult to develop sound 
software that operated across the entire 
product line. When System 6.0 was de- 
veloped, the Sound Manager was ported 
to all machines and so closed the gaps in 
the programming interface. 

Although the version 6.0 Sound Man- 
ager solved some problems, other fea- 
tures weren't complete— wave-table sup- 
port for non-ASC Macs was lacking, and 
stereo capability was not included for 
ASC Macs. As part of System 7.0, an en- 
hanced Sound Manager fixes bugs in the 
previous release and adds new features; it 
was actually introduced in System 6.0.7 
to support the Mac Ilsi and LC's buiit-in 
sound-input hardware (see figure 3). 


New and Improved 

The Sound Manager is now responsible 
for all generated sounds. Even SysBeep, 
formerly an operating-system utility 
call, has been incorporated into it. The 
Sound Manager is designed to be hard- 
ware-independent. lt achieves this by 
using special code resources called syn- 
thesizers. Synthesizers are stored in the 
System file as resource type anth, and 
they function like device drivers in that 
they process Sound Manager requests 
and drive the hardware appropriately. 

Each of the three supported sound 
modes has its own synthesizer. The 
Sound Manager actually has six synthe- 
sizers: three for ASC-equipped Macs 
(one for each sound mode), and three for 
classic-design Macs. The Sound Man- 
ager uses the synthesizer appropriate for 
the Mac type and the sound mode. 

I've already described the three oper- 
ating modes that the synthesizers sup- 
port. To summarize, the square-wave 
synthesizer operates essentially as be- 
fore. The wave-table synthesizer uses 
stored waveforms, but waveforms are 


One Word About Your 
Hard Disk Controller 


One Word About the PSI 
hyperSTORE Controllers 


Intelligent Mass Storage Controllers 


Virtually all applications are disk does for disk-intensive programs —. hyperSTORE FEATURE HIGHLIGHTS 


bound. Today's PCs have over 60 what a math co-processor does ‚ Data access In 0.28ms or less. at 3-4MB/sec 
times the power of their ancestors for number-crunching software. . Works in any 286, 386, or i486 system 
of just ten years ago, while hard Databases, fileservers, multiuser . Simultaneously control any drive interface: 
disk performance has only just systems, and other disk-hungry MFM. RLL. ESDI, SCSI, or AT/IDE 
tripled. This makes mass storage applications start screaming... ‚ Controls up to 28 physical disk drives 

. the PC's worst bottleneck. PS] has frustrated users stop screaming! ‚ OKB to 20MB of SIMM-based cache memory 
eliminated this bottleneck with Call (800)486-FAST now to find R Supports all PC-based operating systems: 
the hyperSTORE Caching Disk out more about PSI's line of DOS, Windows, UNIX/Xenix, Netware, etc. 
Controller, a sort of mass storage intelligent controllers. All you ‚ Data mirroring option for fault tolerance 


co-processor. The hyperSTORE have to gain is time. . NO DEVICE DRIVERS REQUIRED 


ы "Normally, it's a bit hard to - the most impressive item at Comdex 
In се. d | [Spring 1990], . . . This time it was easy, . . . the hyperSTORE/1600." 
| ! -Dr. Jerry Pournelle, Byte Magazine, — 1990 
"The real-world result will be blazing record handling from within а 
data file as well as unstoppably fast program loads." 
-Bill O'Brien, PC Magazine, February 13, 1990 1590 E 
"PSI has created the power user's ultimate Lego 


Perceptive Solutions, Inc. “disk controllers: the hyperSTORE/ 1600" EVIE 


DALLAS · SAN FRANCISCO - SYDNEY "Not only is it the fastest controller available, [AWARD | 
800-486-FAST- 214-954-1774 - Fax: 214-953-1774 it's the most flexible, too." 
Europa ond Northem Collomia: 415-284-9505 - Fax: 415-284-3238 -Byte Awards, Byte Magazine, January 1991 EXC ELLENCE 
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Announcing the 


The First 
Computer Postcard Deck 
Targeting the 
Exploding European Market!!! 


By the end of 1992, the European Community will be a 
$14 trillion market. In fact, behind the US, it's the чуен 
microcomputer market in the world! 


If you are a BYTE subscriber in Europe, 
watch for the new EURODECK coming to you 
soon! The BYTE EURODECK contains a selection 
of state-of-the-art products important 
to you and your business. 


Advertisers! 
The BYTE EURODECK offers you a unique 
direct mail approach to increasing Sales 
in this fast-paced computer market, 


- - of the BYTE EURODECK is аго to 50,000 
computer buyers in over 20 countries in Western Europe. Take 
full advantage of the benefits of the upcoming unification of 
Europe in 1992! For information on the next BYTE EURODECK, 


call Jim Bail today at 603-924-2533! 


Companies outside of North America, please contact your local representative. 
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now 512 bytes in length to fit within the 
ASC's internal buffers. The sampled- 
sound synthesizer plays both recorded 
sounds and computed sounds; it plays 
them at the original rate or at a different 
frequency on request. 

Recorded sounds are played from 
memory or à file; they are either sound 
resources of type snd or an Audio Inter- 
change File Format file. Sound resources 
are stored in a file's resource fork; they 
contain a header of descriptive informa- 
tion and either Sound Manager com- 
mands (see below) or sampled-sound 
data stored as offset binary. As a re- 
source, sounds can be cut and pasted to 
other applications or documents. Ап 
AIFF file stores sound data in a file's 
data fork in a format other applications 
can use or for export to other computers. 

To create sounds, you issue sound 
commands to the Sound Manager. These 
commands let you load wave tables, play 
a waveform and change its pitch, play a 
sampled sound and change its pitch, 
change a playing sound's amplitude, or 
stop playing a sound. To give you an idea 
of the scope of these commands, the 
Mac's default beep sound is an snd re- 
source that issues a series of commands 
that set the frequency and amplitude of a 
square wave, play it for an interval, and 
then play this interval repeatedly while 
lowering the wave's amplitude to zero. 

The Sound Manager normally places 
commands into a queue called a channel. 
Certain commands can bypass the chan- 
nel—say to play something immediately 
or to flush the channel of pending com- 
mands. Under System 7.0, the Sound 
Manager can operate more than one sam- 
pled-sound channel concurrently: Dif- 
ferent applications place commands in 
their respective channels, and the Sound 
Manager mixes the sounds. Note that this 
capability applies only to the sampled- 
sound synthesizer. The square-wave and 
wave-table synthesizers run the ASC in a 
different mode that can't be used while 
the sampled-sound synthesizer operates. 
Only ASC-equipped Macs can support 
multiple sound channels. 

The limits of the multichannel sam- 
pled-sound feature are a function of the 
Mac's processing power. А Mac II can 
handle several channels of stereo sound 
without degrading system performance, 
while a Mac Portable can only support 
one channel before performance lags. 
The System 7.0 Sound Manager per- 
forms load-balancing for sound opera- 
tions; that is, it determines whether there 
is adequate processor time available to 
honor CPU-intensive requests. If there is 
insufficient processor time, the Sound 


Developers: 
Lock Up Your Profits 


We have the key for туе: your 
software profits and your copyright. 


Software piracy's a crime! What it can do 
to a developer's profit margin is shameful. 
The cost of development and marketing 
products demands you receive the 
revenue you are entitled to. 
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or a demonstration package. 
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WRITE US. . . 
9D THEY WON'T CALL YOU 


Many people enjoy receiving information about products or 


services in their homes by telephone. 


But if you want fewer phone calls from national 
advertisers, we can help. 


Telephone Preference Service can effectively reduce phone calls 


from national advertisers. And, it's absolutely FREE. 
Just send us your name, full address, area code and phone 


number. We'll tell participating national advertisers to remove 


your name from their calling lists. 


After all, they only want to talk to people who want to listen. 
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Manager tries a less-demanding form of 
the operation; for example, a command 
to open a channel of stereophonic sound 
might instead create a channel of monau- 
ral sound. This way, the Sound Manager 
can produce the best-quality sound on 
any hardware configuration. 

If you've ever digitized sounds, you 
know that the higher the sample rate, the 
more data is sampled, and the larger the 
file required to hold the data. One min- 
ute of data sampled at 22 kHz occupies 
more than 1.3 megabytes of disk space. 
The Sound Manager has a set of routines 
that compress and expand audio data to 
help minimize the storage problem. 

Known collectively as Macintosh Au- 
dio Compression and Expansion, these 
routines compress sound data at ratios of 
3 to l and 6 to 1 on all Macs. The MACE 
routines can expand the compressed 
audio on the fly (real-time expansion) or 
into a separate buffer (buffered expan- 
sion) for playback later. Real-time ex- 
pansion makes heavier demands on the 
CPU than buffered expansion does. The 
compression/expansion algorithms in- 
troduce some signal degradation, so the 
3-(0-1 compression ratio is recom- 
mended for high-quality sounds, and the 
6-to-1 ratio for voice data only. 


Play and Record 

The enhanced Sound Manager lets you 
play one or more sampled sound files 
continuously from a hard disk while oth- 
er applications run. Only Macs equipped 
with ASCs support this routine. The file 
can be either snd resources or AIFF. 
This play-from-file routine double-buf- 
fers the data to reduce RAM usage. The 
capability could support, for instance, 
background music for a presentation. 

On the Mac IIsi and LC, the Sound 
Manager lets you record sounds through 
an audio input jack at the computer's 
rear. You plug in a microphone or a 
sound source (e.g., a CD player). Any 
application can then call the Sound Man- 
ager to display a sound-recording dialog 
box. From this box, you can stop, pause, 
or play back the recording. Recordings 
are sampled at 11 or 22 kHz with 8-bit 
resolution. If a stereo signal is input, the 
two channels are mixed before they're 
digitized. The sound can be stored as an 
snd resource or as an AIFF file. 

The Mac IIsi's sound input consists of 
the input jack and the preamplifier, an 
ADC, a switched capacitor for filtering, 
a serial-to-parallel converter, a dedica- 
ted 1-KB FIFO buffer, and control logic 
that the Sound Manager uses to operate 
the circuitry. As the FIFO buffer reaches 
the halfway mark with captured audio 
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PASCAL... 


A High Performance Option 
For Turbo Pascal Users 


We agree that Borland Turbo Pascal® is a great street 
machine. But when your applications demand the 
ultimate in performance, the Stony Brook Pascal + 
optimizing compiler has the extra power you need — and 
an unbeatable list of standard features. 


DON’T CHANGE A LINE OF YOUR CODE 
It couldn't be easier to trade up to Pascal * . We're 100% 
language-compatible with Turbo Pascal V6. You don't 
change your Turbo Pascal programs at all. Just compile 
with Pascal* and get: 

Execution speeds up to 100% faster 

Code size up to 30% smaller 
You get fully optimized code with NO difference in your 
program's operation! 


ELIMINATE ROADBLOCKS 

Pascal* comes fully equipped to handle ANY 
programming problem you encounter. Unlike Turbo 
Pascal, we produce standard Microsoft? objects, support 
all memory models, and give you complete control over 
procedure-calling and parameter passing conventions. 


INSTANTLY LINK TO OTHER LANGUAGES 

With Pascal * it's easy to interface with code written in 
any other language. This means, for instance, that you 
can have immediate access to millions of lines of 
commercial library code written by and for C 
programmers. 


— 7" AND WE DO WINDOWS! 
Stony Brook Pascal + comes with 
full support for Microsoft Windows 3.0. 

We provide the interface units, and you use the 
windows API exactly as you would with Microsoft C. 


In fact, anything you can do with 
Microsoft? C or TurboC®, you can do 
with Stony Brook Pascal * ! 


So get on the track with Stony Brook Pascal +. You'll 
qualify for races you never could enter before. 


CALL NOW OR WRITE FOR INFORMATION 
800/624-7487 * 805/496-7429 ғах © 805/496-5837 Outside 11.5. 


SOFTWARE 


187 E. Wilbur Rd., Suite 9, Thousand Oaks, CA $1360 
Makers of Stony Brook Professional Madula-2 and QuickMod 


SAVE $100! WITH OUR SPECIAL 


INTRODUCTORY OFFER! 
Buy directly from us by 7/31/91 and pay only: 


us shipping. 
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Incl. shipping, 
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Turbo Pascal and Turbo C are registered trademarks of Borland International, Inc. Microsoft and Windows are registered trademarks of the Microsoft Corporation. 
Stony Brook Software and Pascal + are trademarks of Gogesch Micro Systems, Inc. 
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During commercials, 
its a computer. 


For only $395 you can turn your PC monitor into a 
television set, and never be out of touch again. With 
a keystroke you'll be able to change to your favorite 
news, soap or sports channel, find out what's 
happening, then return to your work. 

DeskroPTV is an add-in board that tums your PC 
into a 119 channel color television set with an on- 
screen control panel. And because DeskrorTY has 
separate controls for audio and video, you can listen to 
your favorite TV channel while using your computer. 

Order yours today by phoning 1-800-866-7288. 
If you don't think DzskroeTV is the best way for a 
hard-working professional to keep in touch with the 
world, return it within 30 days of purchase and we'll 
refund your money. 
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data, an interrupt occurs, and the Sound 
Manager copies the data from the buffer. 
Because this buffer is separate from the 
ASC's buffers, the Mac IIsi supports 
simultaneous sound recording and play- 
back. 

The analog portion of the Mac LC's 
sound-recording circuitry is similar to 
the IIsi's. However, the LC uses а cus- 
tom application-specific IC that mimics 
most of the ASC's functions to handle 
digital sound. The LC has only one 1-KB 
FIFO buffer, located in the main RAM. 
This setup creates two limitations: The 
LC doesn't support stereo output, and it 
can't handle simultaneous sound input 
and output. 


Sound Advice 
AS you can see, even the original Mac 
had better sound capabilities than other 
personal computers. The addition of the 
ASC expands the Mac's acoustic ability 
still further while freeing the CPU to 
handle other tasks. The enhanced Sound 
Manager provides a consistent across- 
the-line programming interface while 
providing generous sound manipulation 
tools, such as playing sounds from disk. 
Its load-balancing feature allows reason- 
able acoustic reproduction on all Macs. 
Since the Sound Manager is part of the 
Mac OS, you can share sound data with 
other applications or cut and paste voice 
messages between documents. Because 
the Sound Manager is hardware-indepen- 
dent, it lets existing Mac applications 
take advantage of better sound-reproduc- 
tion equipment as it appears. For exam- 
ple, synthesizers can be written that 
address third-party digital-signal-pro- 
cessing NuBus boards or operate future 
Macs with CD-quality sound circuitry. 
In addition, the sound-input capability 
of the Mac IIsi and LC will be an integral 
part of all new Macs. This ensures that 
Mac software can rely on sound input if 
necessary, and it demonstrates Apple's 
commitment to sound for its computers. 
The Sound Manager thus provides to- 
day's sound capabilities while paving the 
way for tomorrow's applications. B 


Jim Reekes is a software engineer for 
Apple Computer. He became interested in 
electronic music while majoring in music 
composition at California State Univer- 
sity-Fullerton, working with a voltage- 
controlled synthesizer and tape record- 
ers. He is responsible for updating the 
Mac's Sound Manager software. You can 
contact him on BIX c/o "editors." Tom 
Thompson is a BYTE senior editor at 
large. He can be contacted on BIX as 
“tom_thompson.” 
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—A Ü ÓÓÓÀ— — Mr Алі. tl А; Capacity upto20MB/ 
Шу SUBSYSTEM = (аресіуіо 12GB per 

Know important facts about storage server. e y 

por тере continuous data на теу multiple hosts running 


, and disk array technology, 
міс south 


jatar dara BY CORE ‹ today for your „ta mmi Tle 


жүй. INTERNATIONAL HE About Total Dota Manager ement”. 


COREwest 213/595-8966 * COREeast 201/348-3330 * COREsouth 407/997-6055 « COREmid-Atlantic & Federal Sales 301/258-8818 
CORE International (U.K.) Lid. 0344 861776 * Headquarters & Intemational Sales 407/997-6055 * Fax 407/997-6009 
CORE [niernabonal, 


CORE, Hot Plug, are trademarks of CORE International, Inc. Other trademarks are the property of their owners. Copyright 1991 CORE Internabonal Inc 
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Northgate SlimLiné 386/33 MHz 
Computer For The 90% 
That Gives You More! 


* More Power! 

• More Performance! 
* More Features! 

* More Quality! 

* More Service! 

* More Support! 


_ + Simply More Computer 
Than Your Money Can Buy 
From Any Source! 


* Ideal As A Network 
Workstation, Тоо! 


Now! Northgate Puts Revolutionary 


Until now, standard VGA images left lots of room for 
improvement. Jagged edges ... wrinkled lines that should 
be straight ... and just “ho-hum” clarity. (Actual photo) 


Same image with Edsun RAM DAC chip technology! Smooth 
curves and edges. Razor-sharp clarity. Techies call this 
“anti-aliasing. You'll call ic "Incredible! (Actual photo) 


Ж ore power, less space! Northgate enhanced 
7/1 the power of Intel's 386/33 chip with 64K 


JÎ of SRAM cache to make quick work of 
the toughest tasks you can create. All in a package 
that barely peeks over a 3.5" disk! 


SlimLine’s "space miser" secret lies in our unique 
motherboard. We've integrated the works. A 16-bit 
VGA adapter with 512K video memory, IDE hard drive 
interface and up to 16MB of 32-bit DRAM. And we 
still had room for five internal expansion slots. 


Say goodbye to “jagged” graphics ... Northgate is 
first to bring CEG technology to the computer industry! 
We engineered SlimLine 386/33 with the revolutionary 
Edsun RAM DAC chip. This ingenious device emu- 
lates 24-bit color and 2048 x 2048 resolution. The 
days of standard УСА monitors displaying 16 colors 
from a palette of 256 are gone for good! 


Same monitor with Edsun technology will display 
over three-quarters of a million colors! 


U Capia Perge Lone Systemes, |ә. AD. AF о ghey romero Nan bygone, bl, шша, € заана ау тікі t Part haga 74 Көрі 
pe""u— t wc rcm yim 
Шекен күү} т=з e ens dg a کو‎ oper cmm nl epo a= желтые 


Edsun CEG Graphics Оп Your Screen! 


Northgate "extra mile" service and support! 

You get a full one-year warranty on system parts and 
labor. Toll-free technical support — around the clock, 
every day. Plus FREE field repairs for one year by 
the nations largest computer service company. 


And our "ace in the hole" 


... grab the nearest phone 


and call us now. We'll send SlimLine 386/33 to you 
risk free for 30 days. If SlimLine isnt everything we say 
itis — and more — well buy it back. No questions asked. 


SlimLine 386/33 $179900" Or as low as 
Starting At ONLY 555% per montht 


CMLL TOLLE. 800-345-8709 


Major corporutions, volume purchasers and 
government agencies call 


National i acer اا‎ 800-545-6059 


Notice to Hearing Impaired: Northgate has TDD capability. Dial 800-535-0602. 


NORTHGATE 
INZ COMPUTER 
[SYSTEMS INC 


7075 Flying Cloud Drive, Eden Prairie, MN 55344 


Serracema АЙ nri pedes ашы} br um тышлы ar? hres жей СЫГЫ‏ کے ا 
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Use CodeBase++ 

with С++ to build 
multi-user, dBASE 
compatible programs. 
Take advantage of 
object orientated 
programming to quick- 
ly create maintainable, 
readable software. 


dBASE Compatible 


Use CodeBase++ 
classes to access and 
change the data, index 
and memo files of 
dBASE IV and IH. Use 
other classes to manip- 
ulate strings, sort at 
high speed, perform 
date arithmetic, evaluate 
dBASE expressions, 
manipulate linked lists 
and manage memory. 


Portable 


Port your programs 
between DOS, Microsoft 
Windows, and OS/2. 
Keep all the profits as 
you distribute your 


programs royalty free. 


SEQUITER || 


SOFTWARE INC. 


| 
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- Objective dBASE 


programmers 
try Ctt 


Watch as your C++ 
programs execute 
much faster than 
corresponding dBASE, 
Clipper or FoxPro 
programs. Be surprised 
at the small execut- 
ables and low memory 
requirements. Examine 
the C++ source cade, 
which is completely 
included, to learn good 
object orientated 
programming 
techniques. 


Order Today 


Order today at $295 
and discover why 
Sequiter Software Inc. 
and most dealers offer 
a 60-day money back 
guarantee. 


Call (403) 448-0313 
Fax (403) 448-0315 


P.O. Box 5659, Station L, Edmonton, Alberta, Canada ТӨС 461 


SOFTWARE CORNER 
FEET LIRE 


BARRY NANCE 


A DISK-BASED PRINT SPOOLER 


If you have Windows or OS/2, you 

already have a print spooler. If your 

PC is on a network, you almost cer- 

tainly have a print spooler. And you 

have a print spooler if you've in- 
stalled a memory-expansion card in your 
PC. Your word processor may even have 
a background print option that turns it 
into а print spooler. So who cares about 
yet another print spooler? Doesn't every- 
one have Windows? 

No. There are millions of PCs running 
applications that print long listings and 
reports without help from either Win- 
dows or a network. Often, these applica- 
tions take absolute control of the com- 
puter until the printer finishes. And, 
ironically, the spool utilities that come 
with memory cards often take up too 
much memory. The free software of- 
fered this month is intended to solve just 
such problems. 

"Spooler" is a disk-based print spool- 
er, Its print buffer is a disk file on your 
hard disk drive; you specify the size of 
the buffer when you start Spooler. It can 
even print to a disk file—useful for those 
times when you need to see the output but 
don't want to waste printer paper. Spool- 
er is a small TSR program that takes up 
about 6 kilobytes of RAM, and you need 
DOS 2.0 or higher and a hard disk drive. 


Three free programs 
for print spooling, system 
Switching, and archiving 


It comes with a separate SpoolCt utility 
for changing parameters on the fly. 


Using Spooler 

When you run Spooler, the program 
creates а file SPOOL. FIL in the current 
directory. If you indicate that output 
should go to a file rather than to the 
printer, the output file is also written in 
the current directory. When you tell 
Spooler to remove itself from memory, it 
automatically deletes SPOOL.FIL. 

You specify Spooler’s options on the 
command line. The parameters are as 
follows: buffer size (in kilobytes); print 
priority (a number from 1 to 10, with 1 
giving the most attention to the fore- 
ground application and 10 the most to the 
printer); a Y or N to indicate whether 
Spooler should insert formfeeds between 
printouts; and, optionally, the name of 
an output file if you want to “print to a 
disk file." 

For example, you might invoke Spool- 
er with spooler 500 2 n to create a 500- 


KB buffer/spool file, set a background 
priority of 2 (out of a range of 1 to 10), 
and say “don’t insert formfeeds between 
printouts." Another example: spooler 
50 5 y printer.f11 would create a 50- 
KB disk buffer, use a priority of 5, insert 
formfeeds between printouts (if the last 
character of a printout isn't already а 
formfeed), and then write all the materi- 
al out to PRINTER.FIL instead of to the 
printer. 

Run the SPOOLCTL.EXE utility to 
change the print priority or the formfeed 
switch, or to cancel the printout. You can 
also use SpoolCtl to remove Spooler 
from memory or to just bypass Spooler. 


Programming Techniques 
I used Microsoft Macro Assembler 5.1 to 


write SPOOLER.ASM, and Turbo C 2.0 
to write SPOOLCTL.C. You'll need the 
BIOS.INC and DOS.INC files supplied 
with MASM to assemble Spooler. 1f you 
want to understand more about how it 
works, you'll find the book Undocu- 
mented DOS (Addison-Wesley, 1990) an 
invaluable reference. 

Spooler may not be the "prettiest" 
utility in the world, but you may find it 
useful for those times you impatiently 
wait for the printer to release its grip on 
your PC so you can get back to work. Ш 


MAC/Tom Thompson 


System Picker Gives You a Choice 


W ith the release of Apple's System 7.0, MacFolk find them- 
3 selves caught in that shadowy twilight zone where they oc- 
casionally have to retreat to System 6.0.x because of a few or- 
nery—but essential — Mac applications. 

If you have a spare hard disk drive, the solution is to load Sys- 
tem 6.0.x оп one drive and System 7.0 on the other. The Jekyll- 
and-Hyde Mac OS switch becomes just a matter of changing the 
startup disk and rebooting. For those who have only a single hard 
disk drive, the System Picker 1.0b5 utility saves the situation. 

With both operating systems on a hard disk drive, System Pick- 
er first locates and then lets you set which System Folder—and 
thus which OS—boots the Mac. You can select how many folders 
deep it searches while looking for a System Folder. System Pick- 
er is free and was written by Kevin Aitken at Apple. 


Making shar.Z Files 


he question: How to toss a collection of files around as a sin- 

gle file so that it can be broken back out into its individual 
components. The Unix answer is shar, the shell archiver. Unlike 
the many file archiver programs that require the archiver for un- 
archiving (i.e., breaking the bundle into its parts), a shar file is 
actually a Bourne shell script, so running the script performs the 
breakout. 

There are shell scripts that make shar files, but the best pro- 
grams are C programs. Michael Kersenbrock's version is very 
extensive. Work done by D. Wecker includes a switch for 
unsharring on systems that don't have the Bourne shell. 

Combine shar with compress, the compression program that 
uses the Lempel-Ziv algorithm, and you have the programs that 
produce the format used for distributing most of the freely avail- 
able Unix software. 


Editor's note: You can obtain source code (and executables, when available) of Software Corner programs via Demolink and BIX. 
They are also available in a variety of disk formats. See page 5 for details. We solicit your contributions for this column. If you've 
written a program or utility that you think others might find useful, let us know. We'll pay $50 for any program we use. Write 10: 
Software Corner, BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 
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Introducing the DBMS 
runs like a mainframe. 


e: 


| 
e. 
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Admit її. 

Don't you get just a twinge of envy when 
you see а Mac user having fun while getting 
the job done? 

You're not alone. 

Millions of users who needed the power 
of the PC but wanted the ease-of-use of a 
Graphic User Interface (GUD just splurged 
on Windows and the expensive hardware 
needed to get the most out of it. 

But you don't have to do that. 

Because now there's FoxPro'2.0. 


‘Record Program Window 


screen Layout... 


> 


> 
Г“ CO жж س‎ ZL د‎ m 


> 


Text 

Push Button... 
Radio Button... 
Check Box... 
Popup... 
List... 
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Why should the rich have all the fun. 


FoxPro 2.0 gives you the ease-of-use of a 
Graphic User Interface on your character- 
based DOS PC. 

Use pull-down menus to open multiple 
windows (in DOS) and see all the data you 
need to see at once. Build easy-to-use 
screens for entering and viewing data just by 
picking-and-clicking to place menus, buttons, 
checkboxes and scrolling lists anywhere you 
want them. Create sophisticated, elegant 
reports without the usual pain. Then assemble 


that acts like а Mac апа 


In DOS. 


| everything into your own 

_ custom applications. 

|. Without writing a single 
. line of programming code. 


But that's only the ti 
| of the ВЕ; Р 


7 ГТ Г Beneath its Mac-like 
| Killer speed. In DOS. | interface, FoxPro delivers 
- —— all the power and 
technology needed for your database 
management systems in the 19906. 

Our new memory man- 
agement techniques let 
you work with the 
memory you have now 
while speeding up your 
applications. 

Our new compound 
indexes are less than a 
quarter the size of those 
in competitive products 
and far, far faster. 

Our new Relational 
Query-By-Example 
(ROBE) is a simpler, inter- 
active interface to the 
information you need. 

Our new Rushmore™ query optimization? 
accesses that information two orders of 
magnitude or more faster? than ever before. 

You'll like being able to seamlessly use the 
SQL SELECTS that RQBE creates in any of 
your applications. (And the new UPDATE, 
INSERT and CREATE TABLE commands, too.) 

And you'll love the fact that to the rich 
development environment we've always had, 
we've added a project manager that keeps 
track of all the needed files and any changes, 
then automatically builds your application or 
ЕХЕ files. An API that lets you dynamically 
link to libraries you write in C or assembler 
with a single FoxPro command. A BROWSE 


Ili MAINFRAME 


— 


t Patent applied for. $ A PC and FoxPro беа a таіпігате and DB2 with a miilion-record, 200 megabyte 


FOR thar's the basis for an 
entire application itself. 
Fourth Generation Language 
(4GL) tools that make adding event- 
driven code to fully relational screens, 
menus, reports and labels a snap. 

And we've made our networking even 
better than when NSTL said:* *... multiuser 
databases fall into two general performance 
categories: FoxPro/LAN and all the others ..." 

There isn't a DBMS in existence with the 
power of FoxPro. 


The bigger your business, 
the bigger your investment. 


So we've maintained downward 
| compatibility with your existin 
systems, and you can use FoxPro 2.0 
to run your current dBASE (and Fox) 
applications on your — 

character-based DOS PCs. 
| While you develop better, faster 
database management systems using 
all the advanced power of FoxPro 
| 2.0 to satisfy your future information 
processing needs. 
| To get the most out of your 

investments, call and ask about our 
Upgrade-Any-DBMS-for-$195 offer. 


Call now for your FREE demo disk. 


FoxPro 2.0 runs on a 512K XT yet in extended 
mode uses every bit of power in a 386 or 486. 
To try it yourself, call Fox Software for a free 
copy of our fully-featured demo or the name 
of your nearest dealer. 

You'll be amazed at what FoxPro 2.0 can do 
for you. In DOS. 

Call 1-800-837-FOX2 or 
1-419-874-0162 today. 
(Ask for Offer BYT-701) 


FoxPro 2.0 


The complete power trip." 


database! * Quote from Software Digest Ratings Report, Vol 7, Issue 13 (0а. 1990) 


refers to FoxPro 1.02. Software Digest is a registered trademark of NSTL, Inc. Upgrade price valid only in U.S.A. and Canada. FoxPro TM Fox Holdings Inc. © Fox Holdings inc. 1991. 
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See the Future. 


The FLEXSCAN" 90700 has been designed to offer maximum 
CAD/CAE performance in the PC environment. 

Our 16" flicker-free display is ideal for creating 3-D projections, 
and the 20kHz-50kHz horizontal scan range allows PC CAD 
capabilities at resolutions of up to 1024 dots X 768 lines. In the 
:САР/САЕ field, non mutual image interference in dual monitor 
systems is art important issue. Our advanced deflection yoke 
eliminates mutual interference with 15cm distance between both 
units as opposed to the regular requirement 60cm and thus allows 
qn yes (О take full:advantage of dual systems. 

‘The FLEXSCAN's ergonomic design minimizes static, glare, and 
; magnetic radiation to pois the: T uset- -friendly environment 
possible. + 2 | 

"Other monitors SR ‘the standards,’ 4% 
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LASERJETS, FONTS, 
AND WINDOWS 


am tired of the PostScript crowd 

having all the fun. I mean, I've got 

industry-standard Hewlett-Packard 

LaserJets—the original, a Plus, a П, 

and a Ш-імі now that I'm using 
Windows, I'm font-hungry. I want that 
puckish capital Y that Palatino users 
have. So I look to PostScript, or some- 
thing like it. Yes, PostScript printers are 
a lot cheaper these days, but I've got a 
bunch of LaserJets. What, I wondered, 
can I do? I've tried waiting for them to 
die, but HP equipment has this annoying 
habit of immortality. So I needed more 
fonts. As it turned out, it's a long road— 
longer than I expected. 

Now, under Windows, you can't just 
buy a font for your printer—you also 
need one for the screen. Otherwise, once 
you've selected Avant Garde for your 
text, Windows can't show you that text in 
Avant Garde, as Н needs a screen font to 
match the printer font. If Windows does 
not have Avant Garde, it looks at the 
fonts that it does have and picks the clos- 
est-looking typeface, which may end up 
looking ridiculous. 

Did you ever wonder why the Notepad 
insists on printing text in Courier? It's 
because the application is written to use 
the system screen font. When Windows 
tries to print, it matches the printer fonts 
to the already-selected screen font. Cou- 
rier is the closest match it can find. 

In the case of Notepad, the program- 
mer's font choice (for the screen) drives 
the system's decision to use a particular 
font on the printer. Most applications 
work the other way around: The devel- 
oper lets the user choose a desired printer 
font, and Windows picks the closest 
available screen font. If you haven't got 
an Avant Garde screen font, it's still pos- 
sible to create documents on the printer 
using Avant Garde. However, most of the 
value of Windows is gone, because what 
you see on the screen is markedly differ- 
ent from what you get on the printer. 

So, if you're planning to get more 
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fonts by buying one of those “25,000 
fonts in one" cartridges, ask the vendor: 
Does the cartridge come with a driver to 
tell the Windows LaserJet printer driver 
about all the fonts the cartridge contains? 
Does it also come with screen fonts to 
match the printer fonts? 

One that does is Pacific Data Prod- 
ucts’ latest zillion-in-one cartridge, Pa- 
cificPage PE. Designed for the LaserJet 
III, it has 14 font families, ships with 
Windows drivers, and has a retail price 
of $399. (A font family is something like 
Times Roman. One font family gener- 
ally consists of four typefaces: normal, 
bold, italic, and bold italic. Dingbats and 
other symbol fonts generally have only 
one font in the family.) 


Teach your old 
(or new) LaserJet to do 
PostScript tricks 


“on, 


You Say Raster, I Say Vector 
Windows knows about two kinds of 
fonts: stroke (also called vector) and bis 
map. Stroke fonts are simplistic fonts 
composed solely of line segments. They 
have no filled-in areas, and the font de- 
signer must represent curves as collec- 
tions of many tiny line segments. The 
Modern, Script, and Roman (not Times 
Roman) typefaces are the examples that 
come with Windows. Stroke fonts don't 
look great, but they do have one virtue: 
Because they're composed of line seg- 
ments, they're infinitely rescalable. 

In other words, the bad news is that 
they look lousy; the good news is that 
they can easily be made to look lousy in 
any size you like. Another plus is that the 
set of line segments that describe a type- 
face is fairly smali, so an entire typeface 
can be stored in little disk space. No one 
sells add-on stroke fonts for Windows. 

Bit-map fonts look really good, but 
they must be produced by a font-genera- 
tion program. The most common exam- 
ple of a bit-map font generator is Bit- 
stream Fontware—the Dutch and Swiss 
typefaces you get with Word, WordPer- 
fect, or almost any word processor these 
days. The idea is that you buy a file that 
describes a typeface like Palatino, Hel- 
vetica, Courier, or whatever. Then you 
run it through a font engine—a program 
that reads this file and generates the font 
in a specific size, producing a bit map 
that represents the typeface in only that 
size. 

Font generation requires a ton of cal- 
culations to size and resize characters, so 
it takes time and benefits tremendously 
from a math coprocessor. Fortunately, it 
need be done only once for each size 
font. And the result is good-looking 


Bit-map fonts have two disadvantages. 
First, they take up a lot of space on your 
disk. I use 10-, 12-, 14-, 18-, and 24- 
point fonts, leading to a font file that's 
over half a megabyte in size—and that's 
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in only one typeface! Second, you have 
only the sizes that you pregenerated. If 
you have 10 and 12 points pregenerated, 
and you find that you'd like to use some 
11-point text under Word for Windows, 
you have to drop everything and run thc 
font-generation program, which creates 
the 11-point font, taking up more space 
on the disk. 

Bitstream and competitors have pro- 
grams that supplement their font engines 
so they will produce screen and printer 
fonts simultaneously. (Bitstream's Wysi- 
font is an example.) When buying soft 
fonts, be sure the vendor offers a Win- 
dows screen-font generator. 

So it looks like the way to match Post- 
Script's range of fonts is to buy a bunch 
Of soft fonts and generate the sizes you 
desire. Unfortunately, this is impracti- 
cal. Try to match the 35 PostScript type- 
faces and pregenerate bit maps in a few 

sizes, and you're talking about 
filling 30 MB of disk space. 

А better answer, I thought, would be 
the approach that is used by PostScript it- 
self: outline fonts. Outline fonts combine 
the best of stroke and bit-map fonts. 
They're compact to store, come in all 


сЕ > 
Impressive a 


hen buying 
soft fonts, be sure 
the vendor offers 
a Windows screen- 
font generator. 


sizes, and look great. 

Outline fonts are like stroke fonts in 
that they are described in a manner that 
allows resizing, but the description is 
richer. Rather than being restricted to 
line segments, outline fonts are de- 
scribed with Bézier curves or quadratic 
B-splines and can contain filled-in areas. 
There is still a font engine, as in the bit- 
map fonts, but it's hooked into Windows. 
When a program needs, say, 14-point 
Bodoni, the engine springs into life and 


generates the bit map for 14-point Bo- 
doni. But it's only a temporary bit map. 

There's the potential weakness of out- 
line fonts. If you use a particular size out- 
line font (е.р., 12-point Times Roman) 
all the time, you waste a lot of CPU time 
because its bit map must be generated 
every time you use it, rather than just 
doing it once, as in the case of pure bit 
maps. In reality, however, most outline- 
font schemes are smart enough to cache 
bit maps, greatly reducing this possible 
problem. 

So outline fonts are the answer, right? 
All I need to do is get a set of font de- 
scription files, instal] an outline font en- 
gine, and I’m in business? Well, not 
quite. You see, Windows doesn't support 
outline fonts. (OS/2 does, but that's an- 
other story.) Windows 3.1 with True- 
Type will, when it arrives late this year 
or next year. But today's Windows does 
not support them. 

There are a few add-on outline engines 
(e.g., Bitstream FaceLift, Adobe Type 
Manager, and Zenographic Supertext), 
but they fall far short of the mark. They 
tend to work acceptably inside a Win- 
dows application, but try to transfer rich 


SV. image 


you look at it. 


272 BYTE = JULY 199! 


HANDS ONIBEYOND DOS 


text between applications and the fonts 
seem to disappear, converting every- 
thing to Times Roman or Helvetica. 


If You Can't Beat Them... 

Until TrueType appears, the answer 
seems to be: If you can't beat them, join 
them. Make the LaserJet speak Post- 
Script. There are three approaches to 
that; two are hardware answers, and one 
is a software answer. The software solu- 
tion is to install any one of several Post- 
Script TSR program interpreters (e.g., 
Freedom of Press, GoScript, or Pre- 
Script). But PostScript TSRs tend to suf- 
fer from speed, memory hungriness, and 
a lack of Windows-awareness. 

On the hardware end, you can buy 
either a PostScript cartridge for your 
printer or an add-in board for your PC. 
Most add-in boards are fairly expensive 
but fast. I use the QMS JetScript board in 
a LaserJet IT. The JetScript used to cost 
almost $2000, but HP offered it to Laser- 
Jet II owners last year for only $500. It 
involves a board in the laser printer, one 
in the PC, a cable between them, and 
some software. Again, a fast solution, 
but not a simple one. 
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The last and probably the best ap- 
proach is to get a PostScript cartridge. 
Pacific Data Products first cracked the 
code needed to figure out how to put 
PostScript compatibility into a regular 
LaserJet II cartridge with PacificPage. 
Since then, Adobe and HP have also 
come out with PostScript cartridges for 
the LaserJet II. The Adobe cartridge is 
quite good and can be found for $280. 

For the LaserJet III, PacificPage PE 
will do PostScript. You can get turbo- 
charged PostScript from your LaserJet 
III with PacificPage XL, a combination 
of the PE cartridge and an add-in acceler- 
ator board that fits in the LaserJet III 
memory slot. That combination is new 
and lists at $999. I haven't seen it yet, but 
the company claims that it speeds up 
printing by eight times. 

So I got a PostScript cartridge. And 
you know what? It turns out that the Post- 
Script crowd doesn't bave all the fun. 

Once you install the generic Laser- 
Writer printer driver, you discover that 
WYSIWYG has WYSI-went. You can't 
see Century Schoolbook, Avant Garde, 
Park Avenue, or a bunch of other fonts. 
Then it dawned on me that the screen 


ль 


fonts had to come from somewhere. As а 
PostScript printer is a printer with а 
bunch of scalable fonts and a font engine, 
so too must be the Windows screen driv- 
ers! So you're back to buying Adobe 
Type Manager, or FaceLift, or the like. 
(By the way, if you buy Pacific Page, the 
company will send you a free ATM-like 
program that will make your screens 
match your cartridge-equipped printer.) 

Don't misunderstand—you can get 
great PostScript printer output without 
those programs, but the screen won't re- 
semble the printed output very much. 
Ah, well. 

So there you have the many ways to 
skin the font cat in Windows. Simple, 
eh? Hmmm, how cheap сал I find a Mac 


Classic, anyway? 8 


Mark J. Minasi is a managing partner at 
Moulton, Minasi & Company, a Colum- 
bia, Maryland, firm specializing in tech- 
nical seminars. He can be reached on 
BIX as "mjminasi. " 

Your quesions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


Sure, youre into computers, but how do you get your dog, or your house, or your f. ‘= 
company into one? A Canon Still Video Imaging Kit may provide your answer. 

As easy as taking a snapshot, it lets you convert any three-dimensional ` 
object into a digitized image, ready for use in programs like PageMaker, 
Quark, Photoshop” and Persuasion? | 

Impressed? Call us for a free brochure and dealer 
locations at 1-800-221-3333 ext. 313. 
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Plaza, Lake Success, NY 18042 


а { PROFESSIONAL LEVEL COMPUTERS 
C Custom built and integrated for you. 


486-25&33 ISA Cache, 
486-25&33 EISA Cache 


ACCESSORIES 


Purchase Orders, C.O.D. 
Individual Financing 


ACCOUNT EXECUTIVES SUPPORT WARRANTY GUARANTEE 
Trained professionals who 1-800, Toll-Free Technica! support for One year, on-site warranty through 30-Day Satisfaction 
will assist you in configuring the lifetime of your system. Trained Texas Instruments, with 9- to 24-hour Guarantee. No fine print. No 
your Professional Level technicians capable of troubleshooting, — response time (the best in the industry!) penalties, Mo restocking fee. 
Computer System. Your per- diagnosis and integration assistance. highly trained on-site technicians, one No shipping costs. 
sanal contact before, during System Engineers also available, year parts and labor, air shipment of 
and afler your purchase replacement parts. Extended warranties 

also available. 
PAYMENT | —— шш | MOTHERBOARDS 
Visa, MasterCard, AMEX, 4 асы ee 5805—16, 
Company Leasing, Approved - [ 17 Қ 386-SX20&25& 33 Cache, 


FLOPPY DRIVES Mouse, Trackballs, FAX 
Chinon or TEAC Cards, Modems, Keyboards 
MONITORS DIGITIZERS, PLOTTERS, 


SCANNERS 

Summasketch, Kurta, Calcomp, 
Roland, HP. Houston 
Instruments, Mitsubishi 


VIDEO CARDS 

Diamond Speedstar (TSENG 
4000), STB, Orchid, Artist, 
Vermont, Video 7, ATI, Cardin: 


ACT, TWE, Viewsonic, Sony, 
Seiko, Nanao, Mitsubishi, NEC 


SOFTWARE 
Configured, installed, 
lesied. Microsoft, DOS 


Quarterdeck, Adobe, Corel, 
Aldus, Unix, Novell, SCO 
PRINTERS 

Dot Matrix, Laser, Inkjet, 
Panasonic, Texas Instrumen 
Canon, NEC, QMS, Star 


NETWORKING 
Novell, Unix, Xenix. 
Completely configured file- 
servers and workstations. 


Software loaded, hard drives MEMORY HARD DRIVES CONTROLLERS 


compsurfed, network cards 70ns or 80ns SIMM, SIP, DRAM Seagate, Maxtor, Western Digital, Liltrastor, 
installed and tested, cabling IMB - 64MB Conner, Micropolis Adaptec, DPT, Always, 
prepared IDE, ESDI, SCSI 


M4 Tower MI Tower Desktop SF l Mo | И M2 Tower МЗ Tower M5 Tower 
Desktop 
THE POSSIBILITIES mmt PROFESSIONAL LEVEL 
ARE ENDLESS omputer PERFORMANCE 


Technology Corp. 


Automated Computer Technology Corporation + 10849 Kinghurst, Houston, TX 77099 © (713) 568-1778 


ACT offers this complete integration at competitive prices. Who else can combine this level of performance, 
customization, service and support? No one. Call (800) 521-9237 for more information. 


SUPERIOR SERVICE AND SUPPORT is 


Custom Performance Integrations. . . 


ACT 386SX -20 CACHE did 


к. 
• Intel 385SX-20MHz CPU a ACT SVGA Monitor 3 A rh att “a 
* 32K Cache Memory (1024x768, .28mm d.p.) and Serial Mouse s 
e 2MB RAM (exp. to 32MB) e Super VGA Video Adapter w/512K Ж | TEN 
e 1.2MB & 1.44MB Floppy Drives % Choice of Tower or Desktop Case > бла мл» 


е B9MB IDE Hard Drive (19ms) * Microsoft DOS 4.01 

e 2 Serial Ports/t Parallel Port * Free Delivery 

е AMI Bios e Wide Variety of Custom Options 
ғ Enhanced 101 or 102 Keyboard 


ACT 386 -33 CACHE SYSTEM Гс»: 


class act all the way around, 
The ACT J55-J3FC n a well. 


• Intel 80386-33MHz CPU e ACT SVGA Monitor 0024x788, 28mm бр.) ета 
• БАК Cache Memory е Super VGA Video Adapter м/їмВ (риши LAUNE gon 

° 4MB 80ns RAM • Choice of Tower or Desktop Case n € 9s 
• 1.2МВ & 1.44MB Floppy Drives * Microsoft DOS 4.01 E — MÀ i 
+ 210MB IDE Hard Drive (155)  * Microsoft Windows 3.0 = 

* 2 Serial Ports/1 Parallel Port * Microsoft Serial Mouse 

* AMI Bios » Free Delivery 


* Enhanced 101 or 102 Keyboard * Wide Variety of Custom Options 


ACT 486-33 CACHE SYSTEM 


$4,595 


» Intel 80486-33MHz CPU e ACT SVGA Monitor (1024x768, 28mm (ір) 


* Cache: 128K (ISA} 256K (EISA) % Super VGA Video Adapter w/1MB ISA 128K Cache 
е 4MB System RAM * Choice of Tower or Desktop Case 

* 1.2MB & 1.44MB Floppy Drives * Microsoft DOS 4.01 

* 210МВ IDE Hard Drive (15ms) % Microsoft Windows 3.0 $5, /95 
• 2 Serial Ports/1 Parallel Port * Microsoft Serial Mouse 

* B ISA Slots or B EISA Slots * Free Delivery rires 


е Enhanced 101 or 102 Keyboard « Wide Variety of Custom Options 


3865Х NOTEBOOK LAPTOP 


• Intel 3865X CPU 

• 6.9 pounds including battery SX-16 $2,495 
* 1MB System RAM (exp. to 5MB) з 

* 1.44МВ Floppy Drive 20MB Hard Drive 
* 20MB, 40МВ, 60MB Conner HD Options 

e Backlit VGA Display w/external port 

а Microsoft DOS 4.01, Microsoft Windows 3.0 SX-20 $3 ,095 
* Logitech Serial Mouse 40MB Hard Drive 


* Free Carrying Case and Delivery 


а Automated Computer Technology Corporation АСТ Now Toll-Free == e$ 


Сі 10849 Kinghurst, Houston, Texas 77099 1- 600- 521 -023 pom үт ү „з | 
Telephone (713) 568-1778 * FAX (713) 568-1779 Internalional inquiries Invited. 
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Graphical User Interface CLEARING HOUSE 


Specializing in products id Microsoft Windows and OS/2 graphical environments 


LE ae - 


6.01. CLEARING HOUSE PM / Windows Catalog - 


File Edit Search 
WINDOWS 
APPLICATIONS 
Development Tools 

ACTOR 3.1 Professional ................ NEW 

ADEPT Expert Application Builder....... 595 


Black ICE (Pro icon Editor)............149 


Borland Cerise 239 
Borland Object Vision ....................... MER: 
Borland Turbo Pascal Windows .........199 
Bridge 2.0 Tool Ki ............................... 629 
C-TRIEVE/Windows (Coronandel) .....349 

w—— ene MOS 
CASE:W 3.0... — 4509 
CASE: W Corporate Edition............... 895 
Graphics Server 50К........................... 379 
Knowledge Pro Windows .....................629 
Lasertak РС......................................... 309 
Microsolt SDK tor Windows 3.0........... 349 
Multiscope for Windows 3 .... ... 200 
ObyectGraphics (WhiteWater).... — call 
Persona! Case ............ sie 
Роме Вз. ...................... е 055 
cL EE -— 
aoc — —— н а 409 
Pubtech Batch Works ....................... ИЙ. 
SmaliTalk V/Windows 369 
SpeedEdit for Windows........ 255 
fo | errire ome 249 


The Whitewater Resource Toolkit ........сай 
WindowsMAKER (Candlelight) .......... 595 


WindowsMAKER Professional . NEW 
LUUD ————D— „сай 
VZ Wimdows...... 535 
Zortech C++ Compiler... 179 
Database Forms 
Access SOL (5РЇї).............................. 1279 
Chart Buidder for Superbase ................ 169 
аВҒазі/ЛМігкіоне.................................. 209 
ERwin.................. ——— ШЕР 
FormWorx Forms Publisher ................. 199 
INTEGRA SQL (Coromandel).............. 609 
— —— С 
MARVIN Image Database ................. 2395 
Omnis 5/Windows .............................. „759 
PerFormn Pro... .................... dli 
Q«E vor 2.5, sinple uset ........................ 139 
Superbase 2 vêr 1.2. — 249 
Superbase 4 ver 1.2........................ nn 69 
ТРИ А.о. аан... на нн-е ЙІ 
Engineering Planning 

ABC Fiawcharter (Roykare).................199 
Braincel (Neural Net) ............... ...-.... 229 
Dado a „аан 2745 
Design View ..... 749 
DRAFIX Windows CAD -— 459 
МаїТуре........................................... 199 
diagramming lool „329 

Milestones, Etc (Kadasa) .................... 139 
Project for Windows — 409 


Ш//РМА = 
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Order! 


К 


1-800-522-4624 


International, call (203) 426-4624 
Monday - Friday 9:00am to 8:00pm EST 


GUI Cleanng House is the only national reseller specializing 
exclusively in Windows and OS2 Presentalion Manager 
environments, This specialization is necessary in order (0 


properly serve you, our customer, in this rapidly evolving 


market. 


Our goal Is to provide you with the finest customer service 
in the industry and to ensure that the products you select 
are the correct ones for your application. 


When you call GUI Clearing House, you wil be greeted by one of 


our fniendly, kno 


sales staff who will take the time to 


talk with you to understand your specific requirements. To further 
assist you, we maintain a staff of technical consultants available 
to answer in-depth technical questions on products; and to help 
customers in identifying applications to meet their needs. 


Please Note: The applications listed in this ad represent only a 
small sample of the Windows and OS/2 Presentation Manager 
products available through GUI Clearing House. Call us for 


pricing on any Windows or OS2appli 


get pricing and availability for you. CALL TODAY! 


PUMP-FLO, pump analysis .................170 
PF Flow, flowcharting і......................... 118 
SPACETEK-:Facility Planner... „ Сай 
Topdown Project Planner (Aida)... — 20 
Connactivity 

Businass Session lor Windows............ 269 
CC:MAIL for Windows ........................ „449 
DaVinci &MAIL for Windows ................ 959 
DaVinci eMAIL 8 Шеег.......................... 339 
DynaComim (Windows) ..................... 259 
DynaComm Elite............... 399 
EXTRA! for Windows ........................ 379 
Рах! for Windows... „179 
MicroPhone ЇЇ..................................... .259 
Net Magic (US version) «809 
OE CALL 
Possible .......................... NEW 

TERM for Windows .................................. 179 
Windows Workstation ..... 559 
2222211 i torri — 139 
Wiee „409 

General Productivity Utlittios 

Adobe Type Manager ........................... 59 
Asymatrix Тообоо... 308 
Beer TOD 24...................................109 
Distinct Back-up ............. 2.118 
File Shuttle ХРНЕ$55$.......................... 129 
DAP. o енин ooi RC 118 
HP New Wava ..................................... 138 
GEOP e MUERE 79 
PRI... onte .89 
ПОП... ененнен 42 
More ИІтісиз.................................... 89 
PackRat 3,0...................................... „e99 
PackRat Network (3 User) ............ РӘ 
Personal і йуалал................................ 859 
PLUS for Windows (Spinnaker) .........179 
Publisher's Powerpak .......................... -.89 
PubTech File Organizer ...... „159 


. Wma. and 
РО Box v0, Sandy Mook GT 


‚ Graphical User 
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PM APPLICATIONS 
Activa Life ЮгО®72............................. 129 
Aldus PageMaker for 05/2... ............579 
Asymetrix ToolBook for 08:2........ NEW 
CASE:PM for C or Сз+.................... 1875 
CASE:PM lor MicroFocus Cobol....... 2375 
ChipChat (Сазиһоп).......................... .279 

EE 178 

Corel Draw! for 082 ....................—.... cal 
DB eet w= 529 
Excel for OS 2 ....................................... 349 
FeeLance for OS/2 ................ те ~ 499 
НұрмАССЕ55/5 tor OS72................... 169 
Lotus 1-2-246........................... 578 
) "m „ 909 
Multiscope for О05/2........................... 349 
Nexpert Object, PM Runtime............... 929 
Obyect- 1 /PM (MDBS)........................... 895 
OS/2 PM Sottset (Microsolt)..... ......... 129 


092 PM Toolkit (Мктовай))............... 409 
PackRat for РМ...............................330 


PackRat PM Network (3 User) ....... 579 
| Perspective for 052 ............... 259 
m DM OEPM үег25................................... 139 
a | 
RT-Graphies (FSI).........................959 
SmallTali.V РМ.................................. 330 
SpeedEdt lor 05/2 255 
SpeedEdl for РМ..........................255 
Sytos Plus PM (Sytron] 259 
VZ Programmer: PM — 1225 
WideAngle for PM. . 119 
|, e -——— E" .. 359 
Word lor 052 ................ — | 
WordPerfect 5.0 tor 06/2 — 339 
WinPROVPM (Хаал)...................... -- 279 
Zortech C++ 05/2 Compiler Ору... 129 
HARDWARE, etc. 
Image Scanners 
Logitech ScanMan 256/PC-AT............ 329 
Microtek Scanners sun س‎ Call 
Boards 
ATI 8514/Ultra 512K, 469 
АТ! 6514/Ultra 1МИВ.......................—. 659 
ATI 8514/Ultra+VGA 512K................. 379 
ATI 8514/Ultra+VGA 1MB............... 759 
Squeegee Graphics Adapter... NEW 
intel SatisFAXton board....................... cal) 
MultiMedia Products 
Guide 3 (Owl №)... 439 
IconAuthor (AimTech) „esisiini cal 
Super VideoWindows............... 599 
OR Gcharting VideoLinX-FRAMEBUFFER.............. 1119 
e | A га Erasable Optical Dnvas ....................... call 
Microsoft Office tor Windows cal GUI Clearing House offers a fuil line 
Picture Publisher... 488 — Of hardware пету selected то augment 
PowerPoint tor Windows ............... 335 the Windows, Presentation Manager. 
Publisher's PainiBrush...... „NEW and MultiMedia based platforms. Jf 
PubTach Multi-Tack........................... 18 ури don't see a particular item, just 
Scrapbooke 2.1 (Eikon)  — 129 ай нен promptly obtain pricing 
Ventura бокі Senes for Windows......959 о muilablity for you. Сай us 
WordScan Plus (Calera) ...................795 TODAY! E: 
T отсан, зак ролу [titi 


MACINATIONS 


DON CRABB 


THE WORLDWIDE 
MACINTOSH 


ith a simple introductory 
screen, Svinga, a HyperCard 
stack, introduces the subject 
matter, the country of Zim- 
babwe: 


“Svinga describes a country 
which harbors 

the greatest waterfall, 

the largest mammal, 

the tallest mammal, 

the fastest animal, 

and much, much more... .” 


"Svinga is a Zimbabwean word for a 
stack of firewood, which seemed a great 
name for a HyperCard-based Zimba- 
bwean information resource," explain 
Svinga's authors, Paul Messiter-Tooze, 
Maulosi Nyakuwa, and Tony Mechin. 
Svinga is a CD-ROM that holds a Hyper- 
Card Home stack that branches to other 
resource stacks. These stacks provide 
text, graphics, spoken language, and 
music that explain the country of Zimba- 
bwe in an entertaining and effective way. 

Working away in their small company, 
Media Technology of Harare, Zimba- 
bwe, Svinga's authors have done a great 
job with limited resources. Al! their de- 
velopment work was conducted in Hy- 
perCard 1.2.2 on a Mac Plus with a Sy- 
Quest Technology removable hard disk 
drive. This is nothing special in terms of 
hardware or software, but it does speak 
volumes about how useful the Mac can 
be for specialized development pur- 
poses. You don't need a Mac IIfx and а 
full set of MPW languages to get good 
work done. 

Once the Svinga stacks were written 
and debugged, the authors produced a 
premaster WORM (write once, read 
many times) CD-ROM with the help of 
Meridian Data, 5615 Scotts Valley Dr., 
Scotts Valley, СА 95066, (408) 438- 
3100. The authors sent the final version 
of the stack on a SyQuest cartridge, 
along with the music tracks recorded as 
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digital audio (16-bit, 44. 1-kHz) on Beta- 
max tape, to be mastered by CD-ROM, 
Inc., in Golden, Colorado. 

Besides al! the good things that the 
Svinga disk has to say about HyperCard 
development, it also points out that mul- 
timedia developers can bring their proj- 
ects to fruition on CD-ROM with just a 
little bit of perseverance. After all, Ha- 
rare is hardly next door to Scotts Valley 
or Golden. 

Because HyperCard 1.2.2 was used, 
the card size is fixed at the standard 512- 
by 342-pixel size and cannot be changed. 
Although you can use HyperCard 2.0v2 
to run the stacks (as I did), you will not 
get any of the features of 2.0 (e.g., resiz- 
able, scrollable windows; color PICT 
windows; or other visual aids that would 
enliven the stack), as shown in the screen 
shot. 

Still, the developers have done a great 
job in using the full measure of the tools 
given them in HyperCard 1.2.2, and 
they've made sure that the CD-ROM can 
be run off any compatible player that is 


hooked to a basic Mac Plus. 

The stacks include information on 
Zimbabwe's history, geography, infra- 
structure, agriculture/fisheries/forestry, 
mining and geology, economics, ani- 
mals, national parks and tourism, and 
arts and culture. You even get a quickie 
time calculator that converts your local 
time to Zimbabwe time, as well as a spe- 
cial section that discusses the Southern 
African Development Coordination Con- 
ference. The SADCC is an economic 
grouping of nine countries: Zimbabwe, 
Zambia, Malawi, Botswana, Angola, 
Mozambique, Lesotho, Swaziland, and 
Tanzania. 

This is just a quick example of the kind 
of stuff that Svinga includes. While it's 
not always ultrahigh-quality info (these 
guys didn't have Grolier's CD-ROM 
budget), it's always different enough that 
you'll keep navigating through the hyper- 
text until you find the gem that you want. 
While Svinga is anything but a Hyper- 
Card tour de force, it shows off the prac- 
tical aspects of this software on even the 


A CD-ROM from Zimbabwe proves that 
Interesting applications are possible even with 
limited resources 
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The Svinga stack in operation. 


most basic Macintosh. 
Nice job, Media Technology. 


Software of the Month: 

Earthquest 2.0 

If you haven't gotten your fill of informa- 
tional HyperCard stacks with Svinga and 
want to expand your scope a bit, give 
Earthquest 2.0 a try. The beauty of 
Earthauest is that it's both a personal 
learning tool and a tool that teachers can 
use in classes from grade 5 through soph- 
omore year in college. 

Rather than separate study into tradi- 
tional disciplines, Earthquest combines 
natural history, ecology, geography, so- 
ciology, political history, economics, 
and other topical areas into a unified pre- 
sentation. In fact, Earthquest does one of 
the best jobs I've yet seen at giving a 
worldwide viewpoint to topics that typi- 
cally are much more parochial in their 


For teachers and schools interested in 
Earthquest, lab packs are available at a 
reduced price. Keep in mind, however, 
that these Earthquest stacks don't like 
to live on small, underpowered Macs: 
You'll be disappointed with anything less 


HERE'S YOUR 


Announcing Helios' EtherShare" 2.0, our 
enhanced Mac/Unix file server that's fully 
System 7.0 compatible. It's the one, remem- 
ber, that lets you do system administration 
from any Macintosh on your network. 

Now anyone running any of the standard 
flavors of DEC Ultrix, Sony NEWS OS, AIX 
RS-6000 or Sun OS can take advantage of 
these newly added features: 


@ AFP-to-NFS Gateway 

«^ Easy Macintosh system administration 

e Integrated Unix mail and terminal services 
# Enhanced file and printing accounting systems 


AFP-TO-NFS GATEWAY! 


What used to be extra-cost options are now 
standard in EtherShare 2.0. These include 
File, Print, Mail, and Apple-Talk" Phase Il. 
And now we're including Helios Terminal 
with VT100 and VT320 emulation along 
with our Unix terminal services program. 


Two new options are also available: 
AppleTalk Tunnel and a Developers' Toolkit 
with sample source code. 

We've prepared a full e-mail package 
of information about EtherShare 2.0 for you. 
Just dial up our CompuServe* number 
74730, 1004 and we'll get itto you. 


Contact our National Sales Manager, Paul Lucero 
at 998 West Lynn Way, Suite 4, Cupertino, CA 95014. 
Phone 408-255-2503; AppleLink: Helios, USA; or 
send him e-mail on Internet: lucero@apple.com. 


«r Printer load balancing, including unlimited 
spooling queues 


.. All for about $100 per session! 
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Death 
laxes 


software Piracy 


We can save you from one of them. 


orry. Death we can't do anything about. Ав for 
taxes, when you use our product you'll probably 


wind up paying more. But software piracy: 


there we offer some help. Our family of software 
protection devices (dongles) have improved unit sales 
for over 2,000 companies around the world. 
Our products can be used in the MS-DOS, 
OS/2 and Macintosh environments. 


Build Your Own Custom Protection 
Environment 


Use our patented “dual- 
locking” ASIC chip as the 
basic building platform. 
Next, add options like: on- 
the-fly read/write memory, 
write-once or multiple-write 
locking codes, and encryp- 
tion shells. Then add your 


Software Security 


1011 High Ridge Road Fax 203-329-7428 
Stamford, CT 06905 BBS 203-329-7253 
203-329-8870 AppleLink™ D2379 


1-800-333-0407 ext. 102 


AUSTRALIA 619 316 2873 * EUROPE 44 332 821 230 = FINLAND 358 0 506 33 65 
[TALY 39 2 21 30 450 * NETHERLANDS 31 34 026 77 77 * NORWAY 47 2 44 B3 55 
SWITZERLAND 41 ] 341 9650 * UK 44 784 430 D60 * USSR 71 70 50 
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own programming creativity to build a protection envi- 
ronment best suited to your product. 


Users attach the device to their parallel port, and 
programs won't run without it. Back-up copies, hard 
disk and LAN operation are not interfered with. 


Your Intellectual Property Belongs To 


You 


And if you don’t protect it, who will? Our 
products offer the most equitable way to 


protect your interests with- 

out sacrificing the rights of 

your customers. Call us 

today for information and 

demonstration units. 

Масимозһ is a trade mark of Apple Computer Lnc., 
Activator, Mactvator arc trade marks of Sofrware 


Security, Inc. Шуга: detail from 
Michelangelo's Last Judgemen 
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than a Mac SE/30 or a Mac IT. A color 
display will let you display icons and in- 
ternal MacroMind Director movies in 
their full glory. Like most of the rest of 
the Mac world, Earthquest makes it clear 
that the default Mac has become a hard 
disk drive-equipped 8-bit color Mac II 
with a paged memory management unit 
installed. 


Tip of the Month: 
Inexpensive Desktop Publishing 
"Macintosh software often costs too 
much." For the most part, I have to agree 
with this common complaint. One Chi- 
cago-area company, Timeworks, has a 
different idea about software pricing, 
though. It specializes in software for the 
average user. With its excellent desktop 
publishing (DTP) system, called Publish 
It Easy, Timeworks proves that inexpen- 
sive doesn't have to mean underpowered. 
Unlike the high-priced DTP programs 
(PageMaker, FrameMaker, and Quark- 
XPress, to name just three), Publish It 
Easy for the Mac lists for just $249.95. 
Street prices bring it in well under $200. 
Like the more expensive applications, 
Publish It Easy can combine text and 
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graphics on a page to form a multiple- 
column, multiple-section document. In 
fact, I found laying out pages easier with 
Publish It Easy than with PageMaker, 
and I have been using PageMaker for 
years. The program can incorporate text 
from your favorite word processor (e.g., 
Word, WordPerfect, Works, MacWrite 
5.0 and II, and WriteNow) and graphics 
from your favorite graphics program (Il- 
lustrator, MacPaint, SuperPaint,. Free- 
Hand, FullPaint, and many others) into 
your DTP document. И can also edit 
scanned images so that they look sharp or 
have some special visual effect added to 
them. You can even wrap text around ir- 
regularly shaped objects, something that 
it took PageMaker four versions to get 
right. 

Publish It Easy manipulates text in 
many other ways. It can justify text along 
a horizontal or vertical orientation, so 
you can create vertical headlines that 
look professionally keylined. 

The application includes a complete 
native word processor with a 112,000- 
word spelling checker and a 240,000- 
word thesaurus. Thus, you don't have to 
own another word processor to create 
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your text, which saves you more money. 
In addition to the text features, Time- 
works throws in a whole slew of graphics 
features. You get a complete set of draw- 
ing and painting tools ( you can even use 
spot color on your document and have it 
print out as spot color separations), so 
you сап create your own document 
graphics. The graphics tools even let you 
airbrush at resolutions of from 72 to 2540 
dots per inch, so you can produce very 
high-quality copy from your laser printer 
as well as from a service bureau's image- 


Setter. 

Publish It Easy can print to any printer 
that supports either Apple's QuickDraw 
and Color QuickDraw or Adobe's Post- 
Script page-description languages. In 
practical terms, this means that you can 
use Publish It Easy now on your low- 
quality printer and upgrade to a higher- 
resolution printer without having to buy 
any more software or change your origi- 
nal document. 

One of Publish It Easy's best features 
is its libraries and proxies. This oddly 
named feature lets you experiment with 
your document design. You can try dif- 
ferent page styles and layouts instantly 
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The fastest rea-mode compiler available. 


ЕТТІ, can take advantage of your 386 PC by 
generating 32-bit instructions. New Version 
5.0 includes: Fortran 90 features, Weitek 
support, and Video Graphics. $595 


Lahey Personal Fortran 77 
Version 3.0; Full ANSI 77, Editor, Debugger, 
Linker, Library Manager, Microsoft and 
Borland C interfaces. A greal learning tool 
at an unbeatable price. $99 


When people talk about FORTRAN 
the name mentioned most often is 
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and see their results, yet you don’t have 
to settle on a particular layout until the 
document is finished. To help make this 
“what-if” feature even more useful, the 
program includes five levels of Undo. If 
you make a mistake or change something 
inadvertently, you can always go back 
and fix it. The application tracks all the 
changes you make to a document up to 
five levels deep, which will save most of 
us from destroying our documents. 
Publish It Easy isn’t perfect. There 
may be good reasons why you need some 
of the specific tools in expensive DTP 
programs. But for many home and small- 
business computer users, it offers all the 
DTP power that will ever be needed. 
While Publish It Easy doesn't replace the 
high-priced DTP programs, it should 
give users of them something to think 
about. And if you are a bargain hunter 
like me, you'll find that Publish It Easy 
does just about everything a DTP pro- 
gram should do, and does it well. 8i 


Don Crabb is the director of laboratories 
and a senior lecturer for the computer 
science department at the University of 
Chicago. He is also a contributing editor 

for BYTE. He can be contacted on BIX as 
"decrabb." 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


` ITEMS DISCUSSED 


Earthquest 2.0 ............... $79.95 
Earthquest, Inc. 

125 University Ave. 

Palo Alto, CA 94301 

(415) 321-5838 

fax: (415) 322-3817 

Circle 1151 on Inquiry Card. 
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Deerfield, IL 60015 
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Northéaté Sets New Service Standards! 


More Than 5000 Trained Technicians Qut 01400 Locations 
Are On Call Nationwide To Service Your Northgate Systems! 


Tech Support to a 

new plateau. [f you think 
our service was outstanding 
before, take a look at what 
weve done now... 


N orthgate brings Field 


We Contracted With The 
Nations Largest Computer 
Service Company! 


Why? To serve our customers with the 
best the industry has ever seen, Each 
technician has ar least two and a half 
years of intensive training on all types 
of computers and peripherals. 


Northgate computers are internationally 
renowned for quality and reliability. 

But, every now and then one does require 
an in-person visit from “the doctor” 

Who better to come calling than one 

of these skilled pros? 


Here's how it works. A customer's first 
contact is on the phone with a friendly, 
talented Northgate Technician. (Any time 
day or night, 24 hours a day, 365 days a 
усаг.) Ninety-five percent of the time, 
questions are answered and apparent prob- 
lems are remedied right over the phone. 
Need a part? We'll ship ic overnight at our 
expense. When it arrives, call Tech Support 
and well help you every step of che way. 


If, indeed, a service call is required, a 
technician will show up at your office or 
home the next day to replace the part. 


All this at NO EXTRA COST to you 
for one full year! 


That's right! “House-call” service 
on-the-house! Not a bad deal at all, espe- 
cially when you check out what you get 
from the other guys. 
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on-site tech support and service. Some 

charge quite handsomely for it. Free 
or not, few (if any) offer this caliber of 
support. After a little “sleuthing” you'll realize 
Northgate now delivers more than rwice 
the facilities available from anv other service. 


Northgate on-site service brings even 
more value to our systems. From our fab- 
ulous new SlimLite™ 386SX™ Notebook 

to 486" EISAs ... and all the ones on 

the drawing board іл our R&D lab. It's 

the perfect enhancement to a legendary 
commitment that earned Northgate 

the first-ever Service and Support Award 
from the Microcomputer Marketing Council. 


Not to mention that our service and 
support has helped us capture a room full 
of trophies including our most recent 
triumphs. /nfoWorld's “Desktop Computer 
of the Year" and BYTE's Readers’ Choice 
for “Desktop Computer of the Year.” 
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(on us) for a no-obligation Pre-Purchase 
Consultation. Then give our systems 
a whirl for 30 days. We expect you'll be 
completely satisfied. If not, call our 800 
number and let us know. Well buy your 
system back. No questions. No hassles. 


Қы Free Trial! Give Northgate a call 


CALL TOLL-FREE 24 HOURS EVERY DAY 


800-345-8709 


Service Vendor Name Available Upon Request. 
Major corporations, volume purchasers and 


A ational Ба Ас»: 80()-54.5-60559 


Notice to the Hearing Impaired: Northgate has TOD capability. 
Disl 800-555-0402. 
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CLEO's 3270ШМКїх " pro- 3270LINKix Interactive Systems' 
vides complete, cost-effective provides full emu- 386/ix, and others. 
mainframe connectivity for your lation of IBM 3278 Features 
UNIX systems via coax. monochrome display | include: 

You just plugin a coax board | terminals (models Ш Application 
= 2.2 ог پس ا ج‎ or IBM rin us y a4 "b Program Interface (HLLAPI 3.0) 
advanced coax adapter or com- (mode , ЗА, an , 
patible), load the software, and in CUT or DFT mode. ze = ER T " 

You also get full IBM 3287 ей | 
Works witb your IBM or printer emulation (LU Types 1 Ш Up to five sessions, with 
IRMA coax boards and 3) for your UNIX-attached support for remote or channel- 
ASCII printers. attached SNA, in DFT 
link to your mainframe through UNIX systems supported a User-configurable keyboard 
a remote or channel-attached include SCO's UNIX System арр 


IBM 3174/3274 controller. 


V/386, AT&T's UNIX System V/386, ІШ Easy menu-driven configura- 
tion and interfacc 


AVAILABLE WORLDWIDE! 
іп Europe call Sintec Peripherals Ltd. in Slough, England, at +44-753-81 1888 (fax: +44-753-811666). 


5 sessions, for remote or 
channel-attached SNA, in 


To learn more, call us 
today at 1-800-233-2536. Or 
write to us at 3796 Plaza Drive, 
Ann Arbor, Michigan 48108. 
Fax: 313/662-1965. 


CLEOSÀ 


CLEO Communications 
A Division of Interface Systems, It 
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ате paranoid. Or accuse me of 

expecting the worst. It's just that, 

after working with computers for 

nearly 25 years, I’ve seen and 

heard things that would make 
your hair stand on end (mainly because 
some of them involve direct lightning 
hits), The list includes everything from 
experienced system administrators who 
refused to back up their system to nov- 
ices who were “just looking around" and 
erased their / bin directory. 

There are various ways of surviving 
hardware or software problems with 
Unix. I'm writing this for system own- 
ers, but that doesn't stop you from pro- 
tecting yourself if you're a user on a large 
system. You can always make sure your 
own files are backed up, and it wouldn't 
hurt to bug the system manager or ad- 
ministrator to make sure that other pre- 
cautions are being taken. 


Lawyers, Guns, and Money 

You might want to sue someone or shoot 
your computer when it finally fails you— 
and it will—but often, the guilty party 
can be found by peering into the nearest 
mirror. Sure, maybe it wasn't your fault 
the disk crashed, but haven't you noticed 
the funny noises it's made lately? Have 
you regularly cleaned around the cooling 
fan intakes to make sure that air can flow 
through the computer without interrup- 
tion? And you always make verified 
backups, right? 

OK, I'm not perfect, either. But I have 
managed to get into a routine of regular 
daily backups, and Friday afternoons 
generally find me quite agitated uniess 
I've already done my weekly backup. If 
you find it hard to remember, you might 
use your calendar file or other schedul- 
ing program to provide additional help, 
or even the at or eron facilities on Unix. 
You can even just load up a tape in the 
evening and run the backup from cron in 
the wee hours of the night, unless you 
need multiple tapes. 
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TO UNIX 


Or you could simply lose all your data. 
That will surely remind you for the next 
time, 


The Great Backup Question 

One of the biggest problems with Unix is 
deciding which backup strategy to use. 
There are three main backup programs: 
cpio, tar, and volcopy. My favorite 15 
epio because it can be used fairly effi- 
ciently to back up an entire file system, 
yet you can use it to restore single files, if 
necessary. And it can also be used to re- 
organize an active file system's data 
blocks for faster disk access (by remak- 
ing the file system and then restoring the 
cpio backup of that system). 

Listing 1 is a shell program I use for 
daily backups of recently changed files, 
using cpio and a 60-megabyte cartridge 
tape. The find command lets you choose 
how many days of files you want to back 
up (I use three on Monday to get the 
weekend files}. The uppercase C option 
used for cpio selects an optimum block- 
ing factor, while lowercase c ensures that 
the tape can be read on another machine 
portably, if necessary. I point this out 
because c once enabled me to transfer all 
the files on my failed system to a ma- 
chine with an entirely different architec- 
ture. I needed it only one time, but it was 
there. 

The second program, tar, is a favorite 
of many old administrators. However, I 
like it best for dumping a few files to a 
floppy disk, rather than doing entire 
backups. Since it deals with an entire file 
system at a time, volcopy can be used to 
restore a single file only if you have a 
spare disk partition that's at least as large 
as the partition that was backed up orig- 
inally. 

Perhaps the optimum backup strategy 
might be to do monthly backups of each 
file system using both cpio and vol- 
copy, weekly cpic incremental backups 
of the entire system (to be saved until the 
following month), and daily cpio incre- 
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mental backups of all files that have 
changed. This is a reasonable compro- 
mise that I have found useful, and I've 
had to do my share of restores, so I know 
it is workable. 

All these backup programs have un- 
dergone some changes over the years, 
and many are now available in publicly 
available versions. In particular, a pro- 
gram called pax (for portable archive ex- 
change, but also peace in Latin) by Mark 
Colburn was sponsored by The Usenix 
Association; it reads and writes both 
cpio and tar files in a portable way. 
There have also been programs posted to 
Usenet (1.6., tar aids and fixcpio) 


Systems fail, and 
without a good backup, 
your data will too. 
Protect both. 
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Listing 1: A shell script for daily backups of all recently changed files. 


daya=$1 
echo "running backup for last ${daya:=1} day(s) -- kill if wrong" 


READ JERRY 
BEFORE 
WE PRINT HIM. . -type f -depth -ntime -$days -print || 
uncomment next line to stop backup of Usenet news 
grep -v "usr/spool/news" || 


E Good news from the BIX community: 
You can read and tak with Jerry Pournelle 
about the unedited text of his Comput- 


cpio -moveaC 10240 -K 60000 > /dev/rctO 


ing At Chaos Manor column—weeks 
beíore BYTE hits the newsstands—on 
your computer. (Why sette for writing 
letters to him after the fact, when you 


have a shot at influencing his thinking— 


and maybe the content of the column 
itself?) You can also take part in a variety 
of other discussions with Jerry—on such 
Subjects as computers, science, space 
exploration and habitation, cognitive 
psychology, natural and man-made disas- 
ters, education, and mathematics. Any 
of which discussions could work its way 
into his next column or book. You can 
even cast your vote with Jerry for the 
best and worst products of the year. 
And download 147 programs—free. Ай 
it takes is a subscription to BIX. Call our 
special Customer Service number for 
more information: 1-800-227-2983 (in 
NH, call 603-924-7681). 
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that attempt to recover damaged tar or 
сріо tape files. 

Some commercial backup programs 
are available. Skipping the more exten- 
sive (and expensive) software intended 
for large and/or networked installations, 
I've worked briefly with two: BRU from 
Enhanced Software Technologies and 
Lone-Tar from Lone Star Computer Ser- 
vices. Both programs can do compres- 
sion of files being backed up, both can 
recover from media errors, and both have 
far too many possible options to use 
without careful study of the manual. If 
you're interested in this type of program, 
I suggest contacting the vendors and see- 
ing which set of capabilities you prefer, 
as they differ slightly. 

Of course, the best defense is not to 
need backups at all. Many frustrating 
file restoration sessions seem to be pre- 
ceded by improper use of the rm com- 
mand, which is why I recommend that 
you replace it with its equivalent, del 
(see "The Free Software Hit Parade," 
August 1990 BYTE). This will let you 
undelete files without having to spend 
time on a file restore or money in an at- 
tempt to recover something that's other- 
wise really gone. 

Another good thing to do is use the 
fsck program on a regular basis. Al- 
though many of today's Unix versions 
check a flag bit to decide whether to 
actually run fsck on a file system, run- 
ning it manually occasionally may catch 
errors that have crept in unknowingly. 


When the Bits Hit the Fan 
Sometimes things really go wrong. If it's 
“just” a simple disk failure, an emer- 
gency boot floppy disk might save the 
day...if you've made one in advance. 
Such a precaution can let you avoid re- 
loading the entire root file system from 
floppy disks (see "Tricks of the Unix 
Gurus," March BYTE). 

But if it's more serious, you may wish 
you had an extra copy of those full уо1- 
сору monthly backups somewhere. 


That's why you should keep them some- 
where else: anywhere but in the same 
building as your computer. That way, 
you won't be totally out of business in 
case of earthquake, mudslide, fire, 


COMPANY INFORMATION 


B&B Electronics 

4000 Baker Rd. 

Ottawa, IL 61350 

(815) 434-0846 

fax: (815) 434-7094 

BBS: (815) 434-2927 

Circle 1146 on Inquiry Card. 


Enhanced Software 
Technologies, Inc. 

5032 South Ash Ave., 
Suite 107 

Tempe, AZ 85282 

(602) 820-0042 

fax: (602) 491-0865 

Circle 1147 on Inquiry Card. 


The Gawain Group 

Data Rescue Division 

139 Noe St. 

San Francisco, CA 94114 
(415) 626-7581 

Circle 1148 on Inquiry Card. 


The Insurance Agency, Inc. 
2929 North High St. 
Columbus, OH 43202 

(800) 848-3469 

(614) 262-0559 

fax: (614) 262-1714 

Circle 1149 on Inquiry Card. 


Lone Star 

Computer Services 

13987 West Annapolis Court 
Mt. Airy, MD 21771 

(800) 525-8649 

(301) 829-1622 

fax: (301) 829-1623 

Circle 1150 on Inquiry Card. 


February 25, 1991. InfoWorld reports: 


SlimLine 386$X/20... 
"Fastest In Its Class!” 


Northgaté Outraces Compaq, 
AST, ALR, Dell, CompuAdd 
And A Half Dozen More! 


Wi. InfoWorld's tough testers 
rounded up 386SX/20's for an exhaustive 
battery of head-to-head comparisons, there 
was no doubt about the leader. SlimLine 
cruised to an incredible 8.5 rating. Eleven 
other companies sent their best. None scored 
higher than 79. А few barely broke 6.5." 


"Northgate packs a lot of speed 
into SlimLine 386/20SX7 they 
reported, “fastest in its class!" " 


How did Northgate “thump” the compe- 
tition? By following our corporate philosophy: 
"Every system we sell must be a winner" 
Before we entered the SX race, we designed 
our own motherboard with a full 64K RAM 
cache into both our 16 AND 20MHz 
entries. And, this incredible speed comes 
in a space-saving case only 4.25" high! 


InfoWorld says: "Exceptional support 
policies!" * No wonder. Northgate gives you 
toll-free 24 hour technical support, one year 
parts and labor warranty and overnight ship- 
ment of replacement parts. Ала now, you 
get a FREE year of on-site service from the 
nations largest computer service company. 
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There you have it. Right on thc hcels of 
Northgate Elegance" 4867/33 being voted 
InfoWorld's "Desktop Computer of che 
Year" and BYTES Reader's Choice Award 
for "Desktop Computer of the Year; 
another Northgate system (backed by che 
same legendary support) thrashes the 
competition in the 5Х20 arena. 


Prove it to yourself... use SlimLine 
386SX RISK FREE for 30 days! If it isn't 
everything you expect, well buy it back. 
No questions asked! 


SlimLine 80386SX Features: 

* Intel® 803865Х/20 MHz processor 

* 2MB of RAM on motherboard 

* 64K SRAM read/write-back cache 

е 1.44MB floppy disk drive 

* Small footprint (16.5" х 16.5° x 4.25" high) 
SlimLane case with room for two exposed and 
one internal half-height devices 

* Integrated 16-bit SVGA with up to 1024 x 768 
cesolution; 512K video memory 

е Intel math coprocessor support 

* 150 мац power supply 

* Front mounted reset and high/low speed controls 

* OmniKey* keyboard 

* MS-DOS 4.01 and GW-BASIC installed 

* Microsoft® Windows" 3.0 and Microsoft mouse 

* On-line user's guide to MS-DOS 4.01 

* QA Plus diagnostic and utility software 

e FCC Class B certified 


Circle 209 on Inquiry Card. 
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Design Your Own System! 
Northgate will custom build your 
system to meet your most demanding 
needs, Add hard drives — 40, 80, 

100 and 200MB available. Monitor 
options include 12" VGA monochrome, 
14" VGA and SVGA and 16" SVGA, 
More memory, floppies, a modem... 
its up to you! Call for details! 


SlimLine 386SX/20 
$160900 Or as low as 55% per montht 
3865Х/16 as configured above: 


5149999 


EASY FINANCING: Use your Northgste Big N, VISA, 
MasterCard. Or, lease it — up to five-year terms available. 


CALL TOLL-FREE 


24 HOURS EVERY DAY 800-345-8709 


Major corporations, vium urchasers 

and government agenc 

National Busine ана: 800-545-6059 
Notice to the hearmg impaired: Northgate has TOD 
capability. Dial 800-535-0602, 


Or as low as 45% per montht 
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7075 Flyg Cloud Drive, Eden Praitie, MN 55144 
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Who 
Help 
Windows 
3.0 
Pros? 


*Get quick answers to tough coding questions 

eInteract with other Windows 3.0 Developers 
eDownload source code, utilities and other programs for 
Windows 3.0 

«Keep up with the latest Windows 3.0 developments 
«Send and receive private e-mail with binary attachments 
*Chat with other Windows 3.0 users in real time 


BIX - The online service for people who know Windows 3.0 


АП for just $39 for three months plus $3 per connect hour 
weeknights and weekends or $6 per connect hour week- 
days.* 


Don' wait, register today! Just set your telecommun- 
ications program for full duplex, 2400 or 1200 baud, 7 bits, 
even parity, 1 stop bit, or 8 bits no parity, one stop bit. 
Have your Visa, MasterCard or American Express card 
ready. With your modem, call your local BT Tymnet num- 
ber.** At "xxx[x[" enter a lower case "a" then at "Please 
log in" enter "bix" -- at "Name? enter bix. windows and 
complete on-line registration. You'll be on BIX immedi- 
ately. 

c fees are for access via BT Tymnet and are subject to change. 
**Call 800-336-0149 for your local access number. BIX handles bill- 
ing for BT Tymnet connect fees. 


DIA 


One Phoenix Mill Lane 
Peterborough, NH 03458 
800-227-2983 or 603-924-7681 
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flood, robbery, or a UFO landing оп 
your house. Here in California, we have 
to worry about all this stuff. 

Another smart idea might be to get 
computer insurance. For years, I’ve had 
a reasonably priced Safeware policy 
from The Insurance Agency. This covers 
my computer, its peripherals, the soft- 
ware I've paid for, and even backup 
tapes. The insurance paid for itself when 
a power surge permanently snarfed a 
daisy-wheel printer (remember those?). 
And it covers the equipment no matter 
what it's used for. This is an important 
point for people who work at home, since 
most homeowners' insurance will not 
cover computers used for business. 

Speaking of surges, I'm going to as- 
sume that you have, at the very least, a 
surge-protective power strip on your 
computer. [t's also a good idea to get 
some protection for your modem from 
the noise and spikes that can be found on 
telephone lines. 

For the ultimate in protection, you can 
also get devices that protect each of your 
seria] ports (try B&B Electronics for 
these and other serial-port speciaities). 
The most inexpensive protection of all is 
a ground-checking device, from your 
local hardware store, with three LEDs 
that indicate that your electrical ground 
is indeed grounded. Then you can sleep 
safely through thunderstorms. 


Need Help? Call the Equalizer 

Lone Star also sells a program called 
Buttsaver. This is supposed to be able to 
restore files that have been erased, by 
scanning the free list. Obviously, on 
busy systems, you may have little chance 
of restoring the file completely intact, 
but it is a good start. Unfortunately, 
Buttsaver isn't yet available for an SCO 
Unix system, so I couldn't test it. 

If all else fails, you can always call Jim 
Joyce at The Gawain Group. He has re- 
stored erased files and file systems that 
have lost their superblock, and he has 
other horror stories. He uses a combina- 
tion of proprietary software, imagina- 
tion, and many years of experience to get 
Unix people out of tight spots. 8 


David Fiedler has been a consultant and 
writer on Unix topics for over a decade 
and has started several Unix publica- 
tions. His company, InfoPro Systems, 
produces corporate image and marketing 
videos for high-tech firms. You can reach 
him on BIX as "'fiedler. " 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


Just When The Competition 
Thought It Was Catching Up. 


ть 


The New Series 1300. 


Defining the Next Standard for Storage. approach to the design. We added our advanced 16- 

Storage Dimensions’ Series 1300. More speed, and 32-bit bus master adapters. And we incorporated 
more capacity and more reliability than any storage the latest performance innovations in our device drivers 
systems you've ever used. to nearly double the work your system can do. 


Our Series 1300 is available today for 
NetWare” 08/27" UNIX? and Macintosh? in 
subsystem capacities from 1.3 to 5.2 gigabytes. 
To build systems to over 36 gigabytes. Now 
those are numbers — mainframe level numbers 
— your systems can really put to work. 


At the heart of every Series 1300 model is a 
drive mechanism with remarkable specifica- PERFORMANCE 
tions. 11.5 ms average seek time and 5400 RPM | MATCHED: FOR 
spindle motor to dramatically improve access to (NetWare 
your data. 1.3 gigabytes formatted capacity. And 
MTBF ratings that can be measured in decades. 
But it takes more than just numbers to set a 


vam tant ant Stay Ahead of the Pack. | 
Cutting edge technology. Innovative design. Compre- 
Mainframe Capacity and Performance. hensive systems focus. Three reasons our Series 1300 is 
It's what you do with the numbers that counts. the latest example of how the Number One company in 
Qur Series 1360 has transformed them into storage network and desktop storage stays in front. Gall toll free 


solutions with unparalleled performance and reliability. (B00) 765-7895. Storage Dimensions, 2145 Hamilton 
We applied our fully integrated, systems engineering Avenue, San Jose, CA 95125. 


ЕЕ STORAGE DIMENSIONS 


© 1991 Storage Dimensions. Series 1300 is а trademark of Storage Dimensions. 
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Great Notebook MUST (1) Ве 

Lightweight and Small; (2) Have a 
Super Readable Display; (3) And Have a 
Desktop Quality Keyboard! 


Northgate got all three just right ... as well as 
a whole lot more you'll learn about in this ad. 


But, for ALL the facts, well send you the 
acrual User's Guide that comes with the 
computer. Free! Simply phone one of our 
sales reps. That's free too! 


Then youll know exactly what you re getting 
when you phone to place your order. 


e Six Pounds Of SX20 Power! 

e Brightest, Sharpest Screen You've 
Ever Seen In A Notebook! 

e PLUS A Keyboard Youll Think 
Is Right Off Your Desktop! 


FAST FACTS: SlimLite is made for 

easy toting. A nifty 11.7" x 8.25" x 1.95 it 
tucks easily in your briefcase. Plenty of 
room for extra batteries, AC adapter, mouse 
PLUS your business essentials. 


SlimLite won't bog you down either. Just 
6.1 165. including battery. AC adapter weighs 
half that of others. Lots smaller, too. 


Turn on SlimLite and settle back for 
the most enjoyable portable computer 
experience of a lifetime. 


RAZOR SHARP READABILITY: 
Sparkling bright sidelit LCD display with 
plenty of contrast. Experts say it's the very 
best they ve ever seen. Supports a true 32 
shades of gray (Windows Solitaire addicts, 
you'll actually see differences between black 
and red suits). Other systems claim 32 
shades but just dont seem to measure up 

to SlimLite. Compare before you buy! 


KEYBOARD CAUTION: Before you buy 
a notebook check out the keyboard. Beware 
those that have lots of FN key functions. Many 
systems require using these in conjunction 
other keys. They substitute for separate keys. 


Excessive FN key use slows down 
your typing, can be confusing and 
downright aggravating. 


TOP: Rechargeatile Ni-Cad battery weuphs 1.05 Ibs. 
BOTTOM: AC Pack, tiny and weighs well under а pound. 


RIGHTSIDE UTILITIES: The 1.44Mb 
3.5" floppy drive is positioned where it 
should be — up front — for easy use. To 
charge battery or to use AC power, plug the 
adapter into the jack provided. [t's in back 
to keep cords out of your way. 
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SlimLite has separate PG UP, PG DN, 
HOME and END kevs ... And independent 
inverted "T" cursor keys. You'll feel like 
you're cyping on your office desktop. 


The typing keycaps are full size and 
comfortable. Keyboard qualiry you expect 
only of Northgate. 


POWER E-X-T-E-N-D-E-R: You'll 

pet an amazing two and a half hours of 
continuous real time work with SlimLute. 
Ingenious power-down feature saves 
energy, lets you resume working where 
you stopped. The rechargeable battery is 
a wondrous power module, one of the 
smallest, lightest ever made. Two of 
them will get you through a coast-to coast 
flight. SlimLire recharges WHEN in 

use with AC adapter. External battery 
charger available, 


LEFTSIDE CONNECTORS: Behind 
a hinged side panel, SlimLute has ports 

for external VGA monitor and keyboard 
plus a 9-pin serial port, parallel port 

and phone jack plug. 
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SLIMLITE DOUBLES AS А DESKTOP! 
Neat Trick. Unique Northgate holder lets 

you set up SlimLite as a desktop “minitower 
Slide it into Ше optional stand, connect your 
full size keyboard and monitor and printer. 
Presto! You have a powerful desktop computer. 
You can even communicate around the world 
with the optional 2400 baud internal modem. 


TEST SLIMLITE RISK FREE! Order 
SlimLite now and give it a workout for 30 
days. If SlimLire doesnt deliver everything 
you expect, return it. Well buy it back for 
every penny you paid. No questions. No 
hassles. We're betting that once you use 
SlimLite, you wont want to be without it. 


Northgate SlimLite Features: 
* System кз үсе athe зт, 1,9% 
тк тұ ж adapter: 

§.32°x 2.71*x 1.75° 

© Svstem weight 6.1 [bs with battery; 
AG adapter 0.8 ib.; battery 1.05 ths. 

è B4-kev keyboard emulating 101 

= 9° diagonal LCD screen: supports 32 shades 
of gray; VGA 640 x 480 

e 386SX/20MHz processor 

* 803875Х coprocessor support 

e 3MB RAM; expands то SMB 

e 20MB hard drive with auto parking; 
40MB and 60MB drive options available 

ә 1.44MB 3.5" flappy drive 

e LED indicators for on/battery low, 
ing, caps lock, Осе hand ы — 

* External VGA monitor and keyboard posts 

• -Pin serial port; parallel port 
e Supports internal 2400 baud modem (optional) 
e One-year parts/ibor warranty 

© Tollfree technical support — 24 hours a day 


Northgate SlimLite 
oNLy $2999" 


CALL TOLL-FREE орик е 
24 HOURS EVERY DAY iom att 


800-345-8709 800-545-6059 


Fax your order! 800-323-7182 
Notice to the Hearing Impaired: Мопс Баз TTL? capability. Dial 800-555-0807 


7075 1S Fina Cloud Drive, Eden Prune, MN 55344 
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More and more business people are making the same connection... 


that for affordability, reliability and efficiency, 
LANtastic is the networking solution 


Doctors, lawyers, accountants, butchers, 
bakers and pottery makers... more and more 
business people are connecting their PCs with 
Artisoit’s LANtastic. [n fact, our network has 
gained such a following that it was just awarded 
the 1991 LAN Times Reader's Choice for peer-to- 
peer network operating systems. And we couldn't 
be prouder. 

After all, we designed LANtastic to make 
the productive power of a full-featured LAN 
accessible to anyone who wanted to streamline 
their computer operations. And whether you're 
connecting two PCs or 30 or 200, you can rest 
assured that you are buying into a product that 
will grow as you grow, with a commitment to 
developing innovative products that anticipate the 
needs of business people like yourself. 

Just look at how smart our network is... 
While many networks gobble up huge amounts of 


your PC's RAM, which usually means that you'll 
have to purchase extended memory, LANtastic 
leaves you plenty of room for even your most 
RAM-hungry applications. In fact, it's the most 
RAM-efficient LAN you'll find — taking as little as 
a mere 12K per workstation and 40K per server. 

LANtastic saves you money, too. For as 
little as $209* per PC, you'll have everything you 
need to get your network up and running. Pius, 
you can share all those expensive peripherals — 
not buy more of them. Better yet, because 
LANtastic is a peer-to-peer network, you won't 
have to spend thousands on a dedicated server 
machine, 

But most important, it makes networking so 
easy that you'll soon be taking it for granted. 
You'll be able to edit and proofread your co- 
worker's documents without leaving your desk. 
Balancing your books will be easier because your 


————————— 


B: [de ud 
{TRA фу ARTISOFT, іне. Ай agaa тпамғекі Ahir п Іскікее ol Атой, 


Circle 23 on Inquiry Card. 


entire accounting dapartment can share the 
same data base. Inventory management will be 
completely streamlined because everyone оп the 
network can access inventory records and track 
products from whan they are received as raw 
material, to when they are shipped as finished 
products. 

n fact, the only regret you may have alter 
you buy LANtastic is that you didn’t install it last 
year, last month, even last week. Don't wait any 
longer. Call 602-293-6363 
of fax 602-293-8065 
and put the power of 
LANtastic to work 


ғ: ARTISOFT 


RevolutionizingConnectivity 


576 E. River Road, Tucson, Arizona 85704 
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APPLETALK 


OVER THE INTERNET 


recent experiment at Princeton 

and Penn State Universities dem- 

onstrates that you can use the 

Internet to connect AppleTalk 

networks and AppleShare file 
servers. Using products such as Shiva's 
FastPath and Cayman Systems' Gator- 
Box to encapsulate AppleTalk traffic in 
Internet Protocol! packets, Princeton and 
Penn State have created an experimental 
AppleTalk wide-area network between 
the two campuses over a Т1 (1.544- 
megabit-per-second) connection. In so 
doing, we have found that it’s possible to 
connect campus AppleTalk networks in 
ways that make collaboration and sharing 
of data far easier than ever before. 

The wide-area AppleTalk network 
(WAAN) allows universities and other 
users of the Internet to share existing 
AppleTalk resources quickly and inex- 
pensively over existing network links. 
АП the software required to become a 
WAAN participant (K-Star, GatorShare, 
and/or Kinetics Internet Protocol (KIP]) 
is either in the public domain or ships 
with the Shiva FastPath or the Cayman 
GatorBox AppleTalk gateways. Most re- 
search universities are already using the 
Internet for machine-to-machine com- 
munications, so no additional network- 
ing links are required. 

The experiment has demonstrated how 
AppleShare simplifies access to remote 
files. Usually, Macintosh users who 
want to access a file on the Internet must 
go through a mainframe or minicomput- 
er, download the file, and then edit and 
convert it. Instructions for doing this are 
often cumbersome and difficult for those 
who aren't regular users of large com- 
puter systems. Even users with direct 
Mac-to-Internet connections must have 
some knowledge of Internet file transfer 
protocols, and they often have to edit, 
concatenate, and convert the files in 
order to use them. 

AppleShare presents even the begin- 
ning user with a simple paradigm for file 
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transfer. Users need only select the de- 
sired file servers from the Chooser; the 
file server then becomes an extended 
part of the user's Desktop. With the 
WAAN, users on one campus can use the 
Chooser to select file servers and public 
folders at other institutions. Resources at 
other sites appear as additional Apple- 
Talk zones; users simply select their 
choices from a far larger sample. 


The WAAN Advantage 

WAAN users can transfer files in an in- 
tuitive, easy way. University researchers 
and faculty can share and disseminate 
text and data files with far more ease 
than would otherwise be possible. In ad- 
dition, a multicampus file server can 
provide almost any type of information 
to any Мас on any connected campus. А 
single university or repository can pro- 
vide public-domain or other specialized 
files on a server for easy access. А freely 
shareable file server might include appli- 
cations, documents, sound, and graph- 
ics. Retrieval of software becomes some- 
thing that all users—not just those in the 
know—can do with a click and a drag. 


Adding to the public domain would be- 
come easier. 

Users at universities and other institu- 
tions on the Internet gain the ability to 
share, review, and discuss papers, work, 
diagrams, scanned images, and the like. 
The WAAN can also provide connec- 
tions to resources such as networked CD- 
ROMs. Finally, the WAAN shows how 
far we currently can push AppleTalk. 
Today's resources are already sufficient 
to allow impressive results. 


AppleTalk Extended 

The WAAN uses AppleTalk encapsulat- 
ed in UDP/IP to link AppleTalk LANs 
by way of the Internet. Once an institu- 
tion has connected to the WAAN, users 
can access all AppleTalk resources pub- 
lished by other AppleTalk sites, includ- 
ing AppleShare file servers and Laser- 
Writer printers. 

The AppleTalk protocol is designed 
for small, linear networks. For example, 
you can connect two AppleTalk net- 
works over an Ethernet using AppleTalk 
gateways. Every 10 seconds, the gateway 
sends out a Routing Table Management 


Two universities put their networks together to come up 
with an innovative wide-area-network scheme 
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Protocol (RTMP) packet containing in- 
formation about the networks connected 
to that gateway. 

AppleTalk requires broadcast packets 
to exchange routing information, but an 
IP route will not forward such packets 
back to a different network. Therefore, 
the information must be encapsulated in- 
side a UDP/IP packet. 


Interconnection Options 

There are two ways to interconnect Ap- 
pleTalk networks over a UDP/IP link. 
The first works with both the Shiva Fast- 
Path and the Cayman GatorBox. The 
second method uses built-in features of 
the Cayman GatorBox. 

With the first option, all sites need the 
administrator software, KIP, and a Unix 
host on which to run the software. KIP 
was developed at Stanford University to 
allow the original Kinetics FastPath to 
route AppleTalk between subnetworks. 
The software originally came in two 
pieces: gw.srec, the code that ran on the 
FastPath, and atalkad, the administra- 
tive daemon that runs on the Unix host; 
gw.srec has since been replaced by K- 
Star on the FastPath, and GatorShare on 


„һе WAAN makes 
It difficult to limit 
access to licensed 
software. 


the GatorBox. The atalkad daemon is 
still required and is available via anony- 
mous f'tp from "Rutgers. EDU." 

The ataikad daemon passes routing 
information to aliow gateways to learn 
about each other. Since routers don't for- 
ward broadcast packets, AppieTalk gate- 
ways must download static routing infor- 
mation to communicate. The atalkad 
daemon provides this information. 

The GatorBox and FastPath manuals 
describe configuration details, including 
setting the gateway's IP address, the 
broadcast address, and the IP address of 


the Unix host running the atalkad dae- 
mon. Next you create the atalkatab 
file, which contains information about 
all the gateways on the networks, as wel] 
as the AppleTalk network numbers. 

You configure a gateway with the in- 
formation needed to talk to the atalkad 
daemon and then boot it up. The gateway 
queries the daemon to send the informa- 
tion. The daemon builds a table of Apple- 
Talk addresses that are related to the IP 
address and sends the table to the gate- 
way. Then the gateway queries for the 
zone names associated with the Apple- 
Talk address and stores this information 
in a table. 

For example, a Princeton user in the 
zone named PUc1t8" pulls up the Choos- 
er and selects a LaserWriter in the zone 
PSU.cac.mpw at Penn State. The Mac 
sends the request to the gateway, which 
looks up the network number associated 
with that zone and finds the IP address of 
the gateway to which it should send this 
packet. The gateway then stuffs the origi- 
nal AppleTalk packet inside a UDP pack- 
et, which it sends along to the IP address 
128.118.3.128. The Penn State gateway 
then unstuffs the packet and forwards the 


Give Us Your Toughest Peripheral 


ә Sharing Problem 


„оғ your simplest! Master Switch, tbe intelligent data switch from Rose Electronics, can handle it 
The Master Switch series is so versatile and sophisticated peripberal sbaring becomes easy. 


Anyone who appreciates case-of-operation and Designed and manufactured in the USA. Field proven 
technologicallyadvanced capabilities knows the in thousands of applications. The Master Switch 
.. Master Switch ts the right choice...for answers any peripheral sharing challenge. Choose the 
. Sharing printers, plotters, modems, and intelligent data switch that handles your most 
any device with a serial or parallel port. complex needs, yet is easy to set up and operate... 
Here's why: choose Master Switch. 
* Any combination of serial or parallel ports | 
* Easy selection of peripherals 
Userexpandable memory up to 4 megabytes 
Simultancous access to all devices 
Rated ‘fastest switch’ by PC Magazine 
Advanced features include job queue, port 
contention, dara collection, job 
en control menu, initialization strings, 
popup menus, and many more 
Ш +‘ Complete technical support; 
' One-year warranty 
The Low-Cost LAN Alternative 
Г With ош MasterNet software, the 
y Master Switch provides many convenient 
LAN functions, such as E-mail, file transfer, 
and directory access. 


ELECTRONICS 


(2 


(800) 333-9345 
FAX (713) 933-0044 • (713) 933-7673 
РО. Box 742571 е Houston, Texas 77274 
Call for complete information and our 
catalog of Switching and Sharing Solutions. 
Dealer inquiries welcome. 
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Now shipping with 90m 
media. Store up to 2 GB on 
MaynStream DAT" systems. 


MaynStream. It's the 


DAT your data deserves. 


Looking for the ultimate backup for 
Local Area Networks or standalone 
workstations? The MaynStream 
DAT system from Maynard is the 
answer. It’s the only True Computer 
Grade DAT™ backup system. 


MaynStream DAT for Networks. 
Our DAT systems include Novell- 
certified MaynStream software for 
DOS and OS/2 to back up your 
entire network, including file 
servers and all workstations. On- 
disk tape cataloging quickly locates 
backed up files and restores them 
to any network location faster than 
ever before. And it's the perfect 
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MaynSrmream DAT is a trademark and Maynard and 


backup for NetWare 286 and 386, 
3Com and more. 


MaynStream DAT for Reliability 
and Performance, 

Unlike other DAT products 
which use adapted audio mech- 
anisms, MaynStream DAT's design 
actually extends the life of your 
tapes and drive through special 
electronic control of tape speed, 
motion and tension. This advanced 
design also increases reliability by 
eliminating drive belts and 
mechanical mode changes. With 
MaynStream systems, your backup 
doesn't become a backlog—it can 


transfer at an amazing 11 megabytes 
per minute, and using the fast file 
restore feature (FFR), search for 
files at 200 times normal tape speed. 


MaynStream DAT for Capacity. 

Finally, MaynStream DAT stores 
up to 2 gigabytes of data on one 90- 
meter, computer grade, DDS stand- 
ard, DAT cassette. 

For demanding backup require- 
ments, your data deserves 
MaynStream. From the company 
that’s backing you in every way. For 
more information, call Maynard. 
(800) 237-4929 


Maynard Electronics, Inc. 
Marketing Communications 
36 Skyline Drive 

Lake Mary, Florida 32746 
(407) 263-3500 (USA) 

(44) 494-473-434 (UK) 


trademark of Archive Corporation. All other product names herein may be trademarks or registered trademarks of their respective companies. іш 
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original packet to the LocalTalk net- 
work. The LaserWriter replies to the 
gateway at Penn State, which reverses the 
process. 

The second method uses the GatorBox 
and is much simpler. The GatorShare 
software lets network administrators at 
different sites exchange IP addresses of 
GatorBoxes and download the configura- 
tions to them. GatorShare then forms the 
tunnel. The principle is the same: Apple- 
Talk packets are encapsulated in IP pack- 


ets and sent to the proper IP address. 
However, you don't need an atalkad, a 
Unix host, or an atalkatab file, and you 
can include and exclude networks based 
on network number. We used KIP when 
we first established the link between 
Penn State and Princeton. The link is 
now up with the GatorBox. 


Current Difficulties 
One problem with our WAAN is that it 
doesn't scale to very large networks. The 


Get it out of your system! 


B PC-AUDIT completely automates 
many copes аге mstalied on user 
m PC-AUDIT compiles data Irom thousands ‹ 
Financial Audis 
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- gig PC Туре, 
essor. $ DOS Version 

in ime tee per audited PC. 
1 sample diskelte ($10 00) 
call 1-800-874-7118 
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original КЇР code was limited to 64 
routes and 32 zones. Princeton has over 
75 routes and 64 zones, and several sites 
are much larger. The limits are due to the 
size of the tables in the KIP code, as well 
as the packet size that AppleTalk can 
handle. Another annoyance is that, for 
the moment, Internet resources appear 
alongside local resources. 

Because of the 64-route limitation, 
each Internet site must limit the number 
of zones it exports. Of course, no site has 
to import all zones available to it. 

We have worked out a naming conven- 
tion that eases the problem somewhat. 
Export zones begin with capital letters 
(e.g., PU-zonename is a Princeton zone; 
UR-zonename is a zone at the University 
of Rochester). Nonetheless, the numbers 
of resources will grow, and member in- 
stitutions will be forced to limit exported 
and imported resources. 


The Future of AppleTalk over IP 

We expect to make efforts to ease these 
difficulties. The Internet Engineering 
Task Force now has a MacIP group 
(which includes members of the Internet 
Community, as well as engineers from 
Appie, Cayman, and Shiva) to standard- 
ize and support МАА № and AppleTalk 
tunneling through foreign networks. 

The task force is addressing several 
key WAAN issues. The first concerns 
network hiding. A site with several dozen 
zones might not want to add several 
dozen additional zones from another site. 
Indeed, it's possible that, in connecting 
to a WAAN, an organization might in- 
herit hundreds or even thousands of new 
zones. Scrolling through a multitude of 
zones in the Chooser would be time-con- 
suming, as well as process- and memory- 
intensive. 

Another important reason for limiting 
zone information is the level of traffic. 
Most connections at a local site are high- 
speed, short-distance networks such as 
Ethernet. Most off-site connections to- 
day are no faster than T1 links, and even 
as slow as 9600 bps. Sending routing in- 
formation for 70 zones would overwhelm 
such links. 

Security is another issue. We need to 
limit the number of zones available in the 
WAAN. Princeton makes several public 
clusters available to students, faculty, 
and staff. The WAAN makes it more dif- 
ficult to limit access to licensed software 
or to track what these users are doing. 

The GatorBox software filters packets 
based on network number in order to 
limit the zones that are shared across the 
WAAN. Each site constructs a list of the 
networks to include or exclude. When a 


hanging the world. UNIX is 
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unbiased hardware and software 
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The whole UNIX-verse. 

Una Wort s in-depth features go 
beyond dry technical facts, to 
show how the picces fit together 
— to tell you what's important 
about the advances and the 
strategies that are changing your 
world. And [VN Worin con- 
sistently offers the freshest, most 
down-to-earth writing you'll 
find in any computer publication. 


Subscribe and Save. Subscribe 
today, and reccive the next 12 
issucs of UNIXMORLED for just half 
the regular newsstand price. 
Save even more by ordering for 
two or three years. You can't 
lose — every subscription to 
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packet is sent across the tunnel, the 
GatorBox at the receiving end looks at 
the source network. If the network num- 
ber isn't in the list of networks to include 
(or if it is in the list of excluded networks) 
the GatorBox discards the packet. If the 
source network is authorized, the packet 
goes through. 

There's just one problem with this 
scheme. Users on a network that isn't al- 
lowed to go through other sites will still 
see the foreign WAANs. However, the 


users will see only empty zones, since 
the lookup packets are dropped before 
they can be answered. The GatorBox 
scheme also does not prevent a link be- 
tween two GatorBoxes from becoming 
bogged down by excess traffic. If many 
users at one end start doing lookups, the 
packets still get passed and dropped at 
the other end of the link. It would be bet- 
ter if the local box did the processing. 
The MacIP task force is also working 
on network number conflicts. It might 
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seem unlikely that two or more large sites 
that want to connect would have one or 
more identical network numbers, but 
many institutions have numbered their 
networks starting from 1. 

The current plan allows gateways to 
remap network numbers at remote sites 
to a local range of numbers. For exam- 
ple, when a local gateway receives a 
packet from another network, it looks in 
а table to find which network numbers 
are free on the local side. If the remote 
source number is in use locally, the gate- 
way changes it. The local gateway simply 
reverses the operation when replying. 
The scheme requires a bit of coordination 
on the part of the routers, and it requires 
processing time. 

Finally, the task force is exploring the 
exchange of routing information. An Ар- 
pleTalk router sends an RTMP packet 
every 10 seconds. The bandwidth re- 
quired for these routing packets makes it 
impractical for slow network links. It 
may be possible to link the routes be- 
tween sites statically, thereby reducing 
the need for rouling information. Then 
you'd only have to send routing informa- 
tion when shutting down or bringing up a 
link, or when link information (e.g., the 
zone name) changes. Gateways might 
then send each other an occasional "'tick- 
le" to make sure that connectivity is still 
being maintained. Ш 
Editor's note: Several working papers on 
WAANs are available from the MacIP 
Task Force via anonymous ftp to "apple 
.сот " in the pub/macip directory. 

To participate in the WAAN, an insti- 
tution must have at least one Unix-based 
computer that's connected to the Inter- 
net. It must run the atalkad administra- 
tive daemon (a part of the KIP software), 
and it must be connected to a Cayman 
GatorBox or a Shiva FastPath running 
either KIP, K-Star, or GatorShare. If you 
are interested in becoming a member, 
send Internet mail to the WAAN admin- 
istrator at “waan-request@nisc.nyser 
net.” 


William Sproule is a network program- 
mer for systems and technical support at 
Princeton University. Jon Edwards is as- 
sistant to the vice president for computing 
and information technology. They can be 
reached over the internet at "sproule- 
Gprinceton.edu" and at "jedwards- 
@princeton.edu," respectively, or on 
BIX c/o "editors. " 

Your questions and commentis are wel- 
come. Write 10: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


PC-MOS 


The Multiuser DOS Platform 
For The '90s 


The 386 and now the 486 microprocessors have 
focused a lot of attention on the multiuser, multi- 
tasking possibilities of advanced PCs. À myriad of 
software and hardware manufacturers are promis- 
ing a new age of multiuser options in the "905. 

But when you take a closer look, only one solu- 
tion focuses on the features you want and anticl- 
pates the capabilities you need to use your PCs to 
their greatest potential. That solution is PC-MOS™ 
{тот The Software Link, the first DOS-compatible, 
multiuser, multitasking operating system. 


A Network Alternative 

The advantage to the PC-MOS shared processing 
solution is its ability to maximize the available 
memory on your PC, taking full advantage of ex- 
tended memory and sharing it with up to 25 users 
on inexpensive terminals or monitors. You can 
share data with the same speed and integrity of a 
network solution without the expense of network 
cards and the waste of under-utilized PCs. And no 
additional investment is required to get the multi- 
tasking capabilities inherent in PC-MOS. 


А Network Enhancer 

For affordable network expansion, PC-MOS 
servers can be connected to other servers with 
The Software Link's LANLink or with the PC-MOS 


PC-MOS ia а bademark of The Software Link АЛ other products referenced 
кәдетағ of Күү = ا‎ К фес ایا‎ Páóm, policies ‘vel рга Mie 
to change without notice 


GATEWAY™ to Novell's NetWare*, This connectiv- 
ity lets a business configure its automation systems 
for departmental efficiency and expand affordably 
as needs grow with LANs or even WANs. 


DOS Compatible 

The PC-MOS alternative is clear: DOS compati- 
bility means your users can continue to use all the 
popular software packages. And that means no 
investment loss, no retraining and no limitations 
in available applications. 


An Unbeatable Solution 

The next decade of shared processing will be 
clouded with choices. Only one operating system 
was flrst to offer you DOS-compatible, multiuser, 
multitasking solutions. Only one operating system 
continues to provide unbeatable multiuser solu- 
tions for over 150,000 users. PC-MOS from The 
Software Link. Call today and set your computing 
sights on a more productive horizon. 


THE SOFTWARE LINK 


1-800-766-LINK 
3577 Parkway Lane, Norcross, GA 30092 


(404) 448-5465 FAX: (404) 263-6474 TELEX: 4996147 SWLINK 
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Jameco 12MHz 80286 


Com Kit 
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Logitech Mouse 


s AMI Motherboard with 64KB cache, 80486 
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е |01-кеу Keyboard — * Multi 1/O Card 

• Toshiba 1.44MB, 3.5" Floppy Drive 

» DR DOS $.0 and AMI diagnostic software 


$1999.95/JE3833A 


Video monilor/adapter not included 
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• DR DOS 5.0 and AMI diagnostic software 
$999.95/JE3816A 
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MIRROR. The awesome twosome that has changed the world, by 
eliminating data lass and system down-time. We invite you to 
attend and participate in the How's and Why's at the work- 
shop on ‘Fault tolerant UNIX software’ іо be held in Oosterhout, 
Holland on October 4, 1991. 


So send in your comments and suggestions for this TwinCom meet- 
ing, led by people who are in the trenches, solving today's business 
and technical problems. invited guest speakers include such people 


| 


as Government officials (Austria 

Bundespost), prominent users (Moto- 
rola Communications USA, Health- 
Base Holland) and banking experts (Union Bank of Switzerland). 


If we need to further convince you if this exciting workshop could 
be important to you, please contact TwinCom Intemational BY, 
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arrangement in Amsterdam. 6 Prclessurei Progra Products 
Our babies welcome you. | 


USA: TwinCom USA, 5220 Hollywood Аме, Shreveport LA 71109, Tel: 8002348088 ог 3186389275. Fax: 318635 5319. 
Europe: TwinCom Intemational, Slotlaan 15, 4902 AD Oosterhout. The Netherlands. Tei: 31 1620 23936. Fax: 31 1620 35088. 


AN INVITATION. 


Circle 291 on Inquiry Card. 


ASK ВҮТЕ 


Who Moved My Key Caps? 


have been trying to find information 
on the origins and development of the 
key layout on keyboards for personal 
computers. Obviously, computer key- 
boards evolved from teletype machines, 
which in turn were engendered by type- 
writers. Additionally, I'm interested in 
the differences between the QWERTY 
version and the Dvorak and foreign- 
language versions—why and how they 
came to differ from ours. 
H. S. Rodgers 
San Diego, СА 


i checked the local library and dug through a pile of en- 
cyclopedias. Armed with a bit of background material, 1 
then checked the U.S. Patent depository and looked up 
the original typewriter patents. With that and some other 
tidbits I found here and there, this is what I got: 

As you point out, the computer keyboard layout is 
clearly rooted in the standard typewriter QWERTY lay- 
out. When Christopher Sholes patented the typewriter in 
1868, it had an alphabetic layout. A few years later, the 
Remington company bought the rights and produced the 
first commercial typewriter in 1873. By then, the key lay- 
ош had been changed to the QWERTY that we all know 
and love, Why? No one seems to know. 

One popular theory is that it slowed typists down so 
they couldn't type faster than the mechanism could keep 
ир. Unfortunately, there's no factual evidence to back 
ihis up. According to Grolier's, the key layout was 
changed to make it easier for Remington to sell machines 
to its customers. It's hard t0 imagine why anyone would 
prefer the QWERTY layout, but it certainly would make 
it hard for a Remington user to switch to a competitor's 
typewriter. 

August Dvorak studied the English language and real- 
ized thar it was silly to put so many common letters in 
such dumb places on the keyboard. He rearranged the 
key caps to move the most-often-used letters to the home 
row, distribute the typing effort evenly berween the left 
and right hands, and put the most-often-used letters 
under the strongest fingers. 

That gets us past typewriters, and as you point out, 
computer keyboards obviously evolved from typewriters. 
All f can tell you about computer keyboard layouts is 
what I learned when designing Multimate 's Business Ad- 
vantage keyboard a few years back. I ran into an inter- 
esting study, attributed to IBM, that talked a bit about the 
function keys on the PC, XT, and 84-key AT keyboards. 

Prior to the IBM PC, many terminal manufacturers 
placed function keys anywhere they wanted. The study 
suggests that most people who used computer terminals 
in the late 1970s were primarily doing data entry. The 
numeric keypad on the original PC made it easy to enier 
numeric data with the right hand. With the function keys 
together on the left, the left hand could easily conirol ail 
rhe program functions without the right hand moving from 
the numeric keypad. 

Word processing had become a primary PC applica- 
tion by the time the AT was shipped in 1985. The new key- 
board had a bigger Return key, and the Escape key was 


moved out of harm's way. The study 
goes on 10 talk about key heights, an- 
gies, click, and so forth. Of course, the 
new standard is the 101-key keyboard. 
Escape is more or less back where it be- 
longs, and the dedicated cursor pad is 
in a good spot. I have to assume that the 
function keys were moved to the top of 
the keyboard just to be annoying. 

I wasn't able to dig up anything on 
the foreign-language keyboards. Big 
computer companies like IBM, DEC, 
and Wang do research on this stuff ail the time. Perhaps 
someone would care to shed some light on this? 

—H. E. 


Going Back in Time 


W е have a DOS date problem that consistently 
causes confusion on our network. During log-in, 
the PC's DOS clock synchronizes to the server's clock. 
Following log-in, the PC's clock runs independently of 
the server's. 

In general, most PC clocks remain fairly well coordi- 
nated with the server's clock. The problem is that PCs 
that remain logged in for several days wil! sometimes 
slip a day. That is, the time will be correct, but the date 
will not have advanced. This has become an annoying 
problem, since several of our mission-critical applications 
automatically insert the date from the local PC's DOS 
clock. 

I remember reading somewhere that slipping dates in 
DOS can be caused by TSR programs (e.g.. network 
drivers) interfering with the date change that should oc- 
cur at midnight. The time is not affected because it is 
continuously updated. 

Am I interpreting the problem and its cause cor- 
rectly? Is there any fix, and will the problem continue 
under DOS 5.0? We have been able to find very little in- 
formation on this subject. Any help would be greatly 
appreciated. 

James F. Remillard 
Woods Hole, MA 


DOS handles date and time functions in a software- 
maintained clock. А continuous hardware timer triggers 
an interrupi, which in turn updates a 4-byte counter in 
low memory. Another location stores the overflow flag, 
which indicates that the time has run over midnight. 

For DOS to realize the date has changed, it must see 
the overflow flag. A number of DOS versions have con- 

firmed bugs in the code that handles this flag. One 
source on BIX suggests that the date and time manage- 
meni happens every time your application requests key- 
board input from DOS. If your application is busy run- 
ning ai midnight without checking the keyboard, there's 
a chance that the date software simply isn't getting a 
chance to update itself. 

There are several fixes. The obvious one is to rely on 
the CMOS hardware clock for your date functions. if 
you're on an AT, use INT ГАЛ, functions 2 and 4, to 
read the time and date, respectively. The CMOS clock 
is a real clock, not subject to any DOS errors. Another 
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possibility is a replacement for the standard DOS clock 
software. BIX and other BBSes often carry device 
drivers that fix the DOS clock bugs. 

f can't speak for DOS 5.0. I haven't tried it myself, 
and bugs like that often take a while to surface anyway. 
There 's a good chance that the existing software patches 
won ч work under DOS 5.0. If you can, modify your ap- 
plications to use the CMOS clock. That should fix you 
right up. —H. E. 


I, Database 


D hoping to develop a CD-based library of the writ- 
ing of various authors, primarily works of fantasy and 
science fiction. Each CD would cover the works of a 
single author, including short stories, articles and essays 
related to the genre, novellas, novels, and biographical 
or autobiographical works. 

For these reasons, I would like to solicit your sugges- 
tions on the selection of hardware and software needed. 

I realize that this proiect will require a significant in- 
vestment of both time and money on my part, but it has 
developed a grip on me that I can't deny. This is a 
chance for me to repay this medium for all the years of 
pleasure it has given me, and at the same time give 
something to future generations of readers in the form of 
books, stories, and artwork that might otherwise be lost 
to them. Any suggestions that you can make to aid my 
preparation would be greatly appreciated. 

Earl Baker 
Jefferson City, MO 


I admire your devotion to this labor of love, but I urge 
caution before making a substantial investment in hard- 
ware and software. 

Н would be very interesting to have a single source for 
the works of such authors as Isaac Asimov, Arthur C. 
Clarke, or ВҮТЕ s own Jerry Pournelle. However, I 
would first investigate whether there is a market that will 
pay back such an investment in time and effort. CD- 
ROMs such as you suggest would appeal to a limited num- 
ber of readers, libraries, or universities. 

Il suggest you do a little more research and see if you 
can start a new career in the CD-ROM publishing indus- 
try, rather than going the do-it-yourself route. For an in- 
troduction to CD-ROMs, see The CD-ROM Chronicles 
Audio CD, available for $18.95 from Meridian Data, 
Inc. (5615 Scotts Valley Dr., Scotts Valley, CA 95066, 
(408) 438-3100; fax (408) 438-6816). 

You can also contact these publishers of CD-ROMs: 


Quanta Press 

2550 University Ave. W, Suite 245N 
St. Paul, MN 55114 

(612) 641-0714 

fax: (612) 644-881] 


World Library, Inc. 
12914 Haster Sr. 
Garden Grove, CA 92640 
(800) 443-0238 
(714) 748-7197 
fax: (714) 748-7198 
—5. W. B 


РС DIAGNOSTICS ® PREVENTATIVE 


You've seen the 
Landmark Speed 
Rating advertised 
by many major PC 
manufacturers, 
пом you сап have 
pu own copy of the Landmark System Speed Test". 
ccurately measure CPU, math, and video speads to make 
an informed purchasing decision, determine the best PC 
for the job or maybe just win some bats іп the offica an 
whose PC is really faster! Includes the Landmark AT 


CMOS RAM Setup program to update your system config- 
uration on-the-fly. &vit Speclal$19 + $3 ship/hand!a. 


THE 5 MINUTE SOLUTION TO 
FLOPPY DRIVE FAILURE 


With Арт” you can clean, diagnose, and align your 


floppy drives in minutes without a scope. gd tech- 
nology requires only a screwdriver to perform ANSI- 
accurate alignments (.3 mil). 


Alignit is ideal for corporate users with 2 ar more PCs 
because it includes a “GOLD STANDARD" feature so you 
сап align all your PCs to the same in-house standard, 
guaranteeing that al! your floppies are perfectly inter- 
changeable between PCS. 


80% of all floppy drive fallures can tie fixed with Alignlt. 
so don't replace your drive, save time and monay instead. 


Includes dual size flappies, (both high and tow density) 
and no-mass pra-lubricated cleaning diskettes (bath 
sizes) good tor 180 uses. Replacements and single drive 
size versions available. For ali PCs and compatibles. 

R rd $249 (single size $149) BYTE Special, SAVE 
554 CALL NOW. 


PC WON'T BOOT? THEN JUST 
KICKSTART IT! 


Don't replace your motherboard, don't сай! service, use 
KickStart 27. When serious hardware problems occur, 
nothing gets you up and running as fast. KickStart 2 maas- 
ures powar within 2.5% an all four voltages, shows Power- 
On Self-Test (POST) failure codes, and features on-board 
ROM-based diagnostics allowing vou 10 determine and 
remedy the probiem quickly. sad" and inexpensively! 


Built-in serial and parallel 1/0 allows for testing via modem, 
or simply logging results ta a remota terminal, printar ar 
laptop. You can configura your own test routines and store 
tham in KickStart 2's battery backed-up CMOS RAM saving 
valuable setup time. Includes serial and parallel loopback 
plugs and Landmark JumpStart AT ROM BIOS for testing 
Cs that dan't issue POST codes. KickStart 2 tests your 

system regardiess of 0/5 (even UNIX). 


On-board switches, LEDs, and digital displays allow com- 
plete control over testing in systems lacking video ar disk 
(idea) for motherboard or system burn-in}. 


KickStart 2 Is the ultimate SECURITY CARD too! With both 
supervisor and user levels of password protection, you сап 
prevent unauthorized use of your PC and accidental run- 

ning of destructive tests. Regularty $599, BYTE Special, 
SAVE $$$ CALL NOW. 


"KickStart 2 system diagnostics board heips usars 
check out virtually every aspect of a PC's hardware 
system... the board is a worthy invesiment for com- 
puter mainisnance. " David Claiborne, PC Wask - 


Decembar 24, 1990. 


HOW TO DEBUG A DEAD PC 


Need an inexpensive Solution for dead or problamatic PCs 
and motherboards? Try KlekStart 1” or JumpStari ROM 
POST”, two quick and easy to use debugging tools. 


KickStart 1 test card shows power status on aii four volt- 
ages and binary PORT 80 Power-On Self-Test codes, The 
manual translates error cadas for easy failed circuit isola- 
ton, Regularty $99, BYTE Special, SAVE $$$ CALL NDW. 


JumpStart ROM POST is a plug-in chip designed 10 repiace 
your motherboard BIOS for testing purposes. Tests include 

PU EN and logic, 8087 math coprocessor, 8253 timar, 
8237 DMA controller, 8259 interrupt controller, parity error 
and memory refresh logic, erroneous maskable/non-mask- 
able interrupt detection, س‎ any adapter (MDA, CGA, EGA), 
kaybaard, keyboard contraler, floppy controlar, drive А: 
read Base memory at normal & slow refresh rates, and 
POST checksum. Display of motherboard switch 
configuration. Regularly $199 (AT version} $99 (XT 
version), BYTE Special, SAVE $$$ CALL NOW. 


HARD CORE TESTING FOR 
PROFESSIONALS 


Landmark/SuperSoft Service Diagnostics" is ideal for 
rofessionals dg tn ihe most exhaustive diagnostic 
est capabilites. Each module is CPU [je including 
PC, XT, AT, 386/486, and Р5/2. Sincê 1981 major manu- 
faciurers like Wang, Xerox, Prima, Sony, DEC, NEC, and 
NCR have relied on Service Diagnostics to tackle their 

toughest operating problems. 


Intended for professional service and repair technicians, 
Sarvice Diagnostics is also gasy to usa for tha novice. 
Clear, concise on-line heip and intuitiva menus make 
finding system problems a breeze. Tests all CPUs, math 
chips, all mamory, floppy. fixad and non-standard disk 
drives, standard/non-standard printers, systam board, 
video, com ports and all keyboards. Utilities includa low- 
level reformat, jog bad sectors, edit bad sector table; the 
partition edilor allows you to set up multiple partitions; 
back-up program transters hard disk imaga on unformat- 
ted floppies and allows for restore after reformat. 


Ideal for UNIX and other Sparing суете, the se- 
booting version doesn't require DOS. The manual offers 
lroubleshooting tips to the component level. Also avai- 
lable in a complete Kit including; all CPU specific soft- 
ware, dua! size floppy alignment software е Alignit), 
and PC/XT & AT ROM POSTs. Winner of 

Magazine Edilor's Choice Award in August 1990. 


"SuparSalt's Service Diagnostics: The Kil 
is a technicians dream, with gif the tools 
nacessary іо accurately analyze ali phases 
of prc operations... Н is wall worth 
its performance potential.” Bilt O'Brien, 
РС Magazine - August, 1990. 


Service Diagnostics XT/AT Kit.. Rag. $595, SAVE $$$ CALL NOW 
+ Sarvice Diagnostics PS/2 Kit. Rag. $495, SAVE $$$ CALL NOW 


» XT ROM POST ...Aegularty $99, SAVE $$$ CALL NDW 


»AT ROM POST. Regularly $195, SAVE $$$ CALL NOW 
* individual pricing гелме on ай di components, messe inquire. 


MAINTENANCE * BENCHMARK TESTING * PERFÜRMANCE ENHANCEMENT 


i tr. тен سا سا ال ا‎ TN 
à тог И трат 
hime and offers s solid hardware based solution fo unauthorized access wit 
inpensirabie password proiection 


SLASH DOWNTIME AND 
OPERATING PROBLEMS 


With PC Probe” you'll sava tima and money when your 
PC staris acting up. In one easy-to-use package you gat 
m Benchmarks, Performance Enhancement 
Utilities, and System information. Combined, this arsenal 
of |0015 will keep your system up and running at peak | 
performance and remove ihe mystery about what's inside. 


PC Probe diagnostic tesling quickly isolates the source of 
hardware problems, even locating bad RAM chips. It tests 
system board, RAM, video, سس س‎ com ports, floppy 
drive, hard drive, Ethernet card and more. Run PC Probe 
tests in batch moda ar single pass, ramote or on-site. 


PC Probe allows you lo increase your hard drive data 
transfer rate by determining optimum irrterleava and 
changing it, prevent catastrophic data loss by performing 
data revilalization, reformat tha hard drive, run external 
programs, display and edit CMOS RAM on-the-fly, pre- 
vent accidental hard drive data destruction with pass- 
words, diagnose problems with device drivers installed. 


Tha 200 page an-line manual has built-in table of con- 
tents, tapic/text search, and troubleshooting tips. PC 
Probe comas with dual size floppies and 9 & 25 pin sarial/ 
paraliel port loopback P. For PC XT, AT, 386, 486 and 
compatibles using DOS 2.0 or higher. ee $149, 

BYTE Spacial $134 + $6.75 shipping and handling. 


CONFUSED BY TECHNICAL 
COMPUTER JARGON? 


Finally, with a single keystroke, you can define и 
avery computer term known in a matter of seconds. This 
award-winning, easy-to-use utility, defines over 4200 
computer terms and concepts for you without having 10 
leave the program you're in. 


The Computer Glossary™ (a software version of the best- 
selling book by Alan Freedman) installs as an application 
or hot-key accessed TSR. The definitions ara written in 
concise, standard English. Plus, The Computer Glossary 
provides colorful industry "backgrounders" fascinating to 
the beginner and expert allke. 


Get the most out of your software, manuals and com- 

m magazines, buy The Computer Glossary and 
come а trua POWER USER. Runs under DOS or MS- 

DOS 2.0, or later, with 32K o! RAM and 1.4 MB of hard 

disk a: ү: 18 Naty $59 i "E n wi UE efe 

computers. Regu > pecial, 

CALL NOW. 


Call (800) 683-6866 
Fax(813)443-5603 • Voice (813)443-1331 
CA,WA, NV, HI,OR, AK use (800)678-3600 


Visa MCs Amare CODs Accapled » Dealer inquiries Walcome 


-- 99 3 p 


First in Pt Testing... Since 1881 
703 Grand Central Street = Claarwater, Florida 34616 
eae د ج ج ج‎ 


Circle 159 on Inquiry Cord. 
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Colin Chilvers prefers that 
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* è 4 -award . E 
silver screen, not his computer screen. حن ا ي‎ 
Special Effects Director with $20 million on the 
line, there's one demon you never want fo see. 


A floppy disk that flops. 


So Colin Chilvers, the special effects genius 


£L 


behind “The Legend of Hell House,” "The 
Rocky Horror Picture Show," three "Superman" 
movies, and director of TV's "War of the Worlds,” 


ond the “Moonwalker/Smooth Criminal” 
video, takes no chances. 

He relies on Sony, the worldwide innovators 
who developed the 3.5” floppy disk format. 


Because it takes more than talent ond 


money to make a major movie fly. And each 


ы с of his multi-million dollar productions features 


тү! 


| Y ! writing and production schedules fo shot lists, 


vost computer generated data. From script 


insurance and crew sheets. 
If Chilvers loses just one of these vital 
| bytes, he knows it could cost him his single- 
| minded vision. 
So avoid nightmares. Specify Sony floppy 
disks ond data cartridges. 
No director con risk a flop. And neither 


сай you. 


SONY. 


Circle 262 on Inquiry Card. 


2 parallel, 
2 serial, 1 board 


Quatech DSDP-402 for PC-AT 
has two parallel ports, and two 
serial ports for any combina- 
tion of К5-232, 422, and 485 
communication. DSDP-100, 
two parallel and two RS-232 
ports, available at lower cost. 


For order info, call: 


1-800-553-1170 


552 Will Ledges Parkway 
Akron, OH 44411 


Circle 240 on Inquiry Card. 


Synchronous 


Communication 
Boards for AT 


B Quatech synchronous/ 
asynchronous serial boards for 
PC-AT and compatibles support 


RS-232, RS-422, and К5-485 
communication. 
Call for our free 
PC Interface Handbook: 
1-800-553-1170 


bhZ Woll Ledges Park way 
Aran. OH 44311 


РС-АТ and PC are registered 
trademarks of IBM Corp. 


Circle 243 on Inquiry Card. 


PXB-160 16-BIT 
TRUE PARALLEL 
DIGITALI/O 


* Two eight bit ports 

e Latched 1/0 

e DMA and 1/О Modes 

è Handshakes for 16 Bit 1/O Transfer 

e Programmable timer for Interrupt 
or DMA Transfer 

e External interrupt and data transfer 
request inputs 

е List Price Below $400.00 


Call the Order Line 
1-800-553-1170 


Bb Walt Leges lark way 
Aer Cb 4411 


Circle 246 on Inquiry Card. 


Eight Serial 
. Ports 
One Board 


Quatech's ES-100 provides eight 
RS/232 serial ports in a single AT 
slot. КМ modular connectors. 
| 16450 UARTS are standard. Optional 
buffered 16550 UARTS. PC-AT, ISA, 
| or EISÀ compatible. Priced below 
$500! Quantity Pricing Available! 


Call for our PC Interface Handbook: | 


1-800-553-1170 


662 Woll Ledges Parkway 
Akron, OH 44311 


PC-AT is a trademark or 
regisiered trademark of IBM Corp. 


Circle 241 on Inquiry Card. 


Communications | 
Data 
Acquisition 


"PC-AT (ISA) Interfaces" 


"PS/2 Micro Channel Interfaces” 


Phone: (216) 434-3154 • FAX: (218) 434-1409 
TELEX: 510-001-2726 
PC-AT, PS/2 and Micro Channel are 
registered trademarks af [BM Corporation. 


Circle 244 on Inquiry Card. 


100KHz- 16 Bit 
Data 
Acquisition - 


DAQ-16!! Complete 16 bit data acquisition 


system on a card! Converts 286/386/486 | 


personal computers into full featured 
high performance data acquisition systems 
for laboratory and plant floor applications. 


Ful? Montf Lages Parkway 
Aken, OH 34311 


To Order call 1-800-553-1170 
PC and Micro Channel are registered trademarks of [BM 


Circle 247 on Inquiry Card. 


RS-422/RS-485 
Boards for AT, 
Micro Channel 


RS-422/RS-485 asynchronous 

serial communication boards from 
Quatechl available іп | to 4 ports 
for PC-AT and compatibles and 1 


to 4 ports for PS/2 Micro Channel. 


Call for our free 
PC Interface Handbook: 


1-800-553-1170 


hh Woli Ledges Parkway 
Akron, OH 44311 


PC-AT, Micro Channel, and PS/2 are trade- 
marks or registered trademarks of IBM Corp. 


Circle 242 on Inquiry Card. 


Digital 
I/O Board 


Single-slot Quatech PXB-721 for 
PC-AT has 72 digital [/O lines. 
Connect three choices of data 
acquisition modules. Supports 

| Labtech Notebook? 


Call for our free 
PC Interface Handbook: 


1-800-553-1170 


Баз Wolf Ledges Parkway 
Akron. OH 44111 


LaBifech Notebook is a trademark of 
Laboratories Technologies Corp. 


Circle 245 on Inquiry Card. 


Wave Form 
20MHz-32K 
$1290 


The WSB-100 Wave Form Synthe- 
sizer Board from Quatech has the 
best set of numbers in the market. 
With speed to 20MHz and a 32K 
memory at $1290, it's making 
waves in more ways than one. The 
WSB-100 is also a star performer 
as a digital pulse/word generator 
with the optional digital module. 


Call for our free 
PC Interface Handbook 
1-800-553-1170 


662 Wall Ledges Parkway 
Қатал OH 4431 


Circle 248 on Inquiry Card. 


CATALOG SHOWCASE 


Best Power Technology, Inc. 


Learn how to solve 
your power problems — FREE! 


Get rid of the power problems that harm your 
electronic equipment and ruin your data. 
How? Send for our FREE literature! Our all- 
new catalog tells what poor-quality power 
does to your equipment It explains why poor 
power makes your equipment fail. And il 

you how to save money on equipment 
repair and downtime. Send for your copy - 
today! Contact: Best Power Technology, inc., 
P.O. Box 280, Necedah, WI 54646. 


Telephone (608) 565-7200, ext. 2183 
Toll-free 800-356-5794, ext. 2183 
Circle 36 on inquiry Cord 


Intel Development Tools 


Nation 


Choosing the right architecture for your 
embedded design is one of the most 
important decisions you face today. For 
successful embedded microcontroller devel- 
opment, Intel offers you а complete line ol 
emulators, compllers, debuggers and much 
more for the MCS9-51, MCS®-96, i960™, 
x86, Intel386™, and Intel486™ families of 
Intel architectures. 

Call or write us for your free copy of our 
Development Tools Catalog. 

intel Corporation, Development Tools, 
5200 М.Е. Elam Young Parkway, JF 1-15, 
Hillshoro, OR 97124. 

1-800-874-6835 or Fax 503-696-4633 


Circle 142 on Inquiry Card. 


al Instruments 


Free 488-page full-color catalog describing 
instrumentation hardware and software 
products for personal computers and 
workstations. Application software for data 
analysis and presentation and for collecting 
data using instruments and plug-in boards. 
Features GPIB Interfaces, data acquisition and 
DSP boards, driver level software, signal 
conditioning and VXI controllers. 


1-512-794-0100 Fax 512-794-8411 


Circle 201 on Inquiry Card 


Hooleon 


CUSTOM KEYBOARD PRODUCTS 
Improve productivity and reduce training 
time by having your software commands 

and imprinted on your keyboard. 
Custom keys, SnapCap™ Keycaps, custom 
imprinted keytop and keyfront labels, 
templates, plus new macro devices and 
custom keyboards. WordPerfect and 5250 
Emulation KeyCaps for IBM 101-keyboard; 


keys for ІВМ, , Wyseib 
and KeyTronic®; Keytop Label kits for 
WordPerfec™, and 


, Data Entry 
language conversions. Call for FREE catalog, 
1-602-634-7515 Fax 602-634-4620 
Order Hotline 1-800-937-1337 
Circle 129 on Inquiry Cord 


Lyben Computer Systems 


Computer Supplies and Accessories 
at Discount Prices 


Over 4000 items 
93% of Orders Shipped Same Day 
Many Hard-to-Find Items 
30-Day Return Policy 


A Unique catalog company with a personal 
touch. Circle inquiry number to receive a free 
100-page Introductory Catalog with special 
offers. Our regular catalog is 228 pages. 
1-313-649-4500 Fax 313-649-2500 
1150 Maplelawn * Troy, MI 48084 


Cirde 168 on inquiry Card 


The Industry's hottest DOS and Windows 
3.0 catalog. Packed with dozens of new 
and hard-to-find software, hardware, 
peripherals and accessories to increase 
productivity and enjoyment of your PC. 
Includes Free Upgrades on selected prod- 
ucts and Free Federal Express Shipping. 
Contains CD-Rom, Scanners, PalmTop PCs 
and more for home and office. 


а тл 


oe 
састыдыр тұты W > 


1-800-888-4437 Ext. МОВВ 
International: 305-443-8212 Ext. МОВ8 
Fax: 305-444-5010 


Circle 328 on Inquiry Card. 


BYTE eee Showcase 


CATALOG SHOWCASE 


310 BYTE • JULY 1991 


Advertisers: 


The Catalog Showcase is the most effective low-cost way to promote your 
product line to 500,000 technically sophisticated, knowledgeable buyers of 


computer products! 


Call Ellen Perham for more details. 
603-924-2598 Fax 603-924-2683 


SUYER’S MART 


THE 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART is a monthly advertising section which enables readers to 
easily locate suppliers by product category. As a unique feature, each BUYER'S 
MART ad includes a Reader Service number to assist interested readers Іп 
requesting information from participating advertisers. 


Effective January 1, 1991. 


RATES: 1 issue—$675 3issues—$625 6 issues—$600 12 issues—$525 
Prepayment must accompany each insertion. VISA/MC Accepted. 


AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


ACADEMIC COMPUTING 


Transputer Education КИ 
For the student, Professional or hobbyist 
ксн price: $348. 
wua PC 20040 bosd 


win 20-MM2 32-4 1400 


boards. 
Computer System Architects 
М. Un Awo.. Provo UT 54604 
(800) 758 005A (801) 374-2400 FAX (801) 374-2308 


Inquiry 701. 


ACCESSORIES 


Tel/Fax: (302) 655- 


Aware Electronics 


users. 
„BORG INDUSTI RIES | 
1-800-589-2404 "in 1A: 319-987-2976 


Inquiry 703. 


Electric 
Ink Master (Electric) — $189.00 
satisfied Monay-back 


KEYBOARD, VIDEO, MOUSE 
Extension with EXTENDER 
Splitting with COMPANION 
Switching with COMMANDER 
Boosts signals up to 600 isei. Control up to 96 PCs 
with one ітубоал? and monitor 
CYBEX CORPORATION 
2500H Bob Wellsce Aa., Huntsville, AL 35805 
Phone 205-534-0011 Fax 205-534-0010 
See our id оп page 130 


Flaggen V rite 
Ejectrommic Pia СИЮО (D SC 1601 (E Sum) 


Birmingham, AL 
Phone; (205) БӨ ЕМ? Fam (205) 591-1108 
і (EDO) 538-4833 


Inquiry 705. 


furnish typewritten сору. Ads can include headline (23 characters maximum), des- 
criptive text (250 characters is recommended, but up to 350 characters can be 
accommodated), plus company name, address and telephone number. Do not send 


logos or camera-ready artwork. 
DEADLINE: Ad copy is due approximately 2 months prior to issue date. For exam- 


ARTIFICIAL INTELLIGENCE | 


Software Engineer 
Do Your Own Windows! 


boani, dialog boxes and menus. Software Engines ік priced и $2455 
Raindrop 5 oftware е Corporation 


Suha 105, A 
(214) 234-2611 “pax (214) 2: 234-2674 
Inquiry 706. 


222 BAR CODE | 


LABELING SOFTWARE 
On EPSON, IBM, OKI dot matrix or LaserJet. Flex- 
ibla оп one easy screen. Any formatisize. 
Up to 120 fieids/label. 18 text sizes to 3*readable 
at 100. AIAG, MIL-STD, 2 of 5, 128, UPC/EAN, 
Code 39 File Input & Scanned bols 
узшш Other programs from 30-day 


Worthington Data Solutions 
DZA ingats St, Santa Cruz, СА 95060 
(408) 458-9938 (800) 345-4220 


BAR CODE HEADERS 


slol badge readers. 30-day $$ back. 


Worthington Data Solutions 
417-4 пува 51. Santa Cruz, CA 05060 
(408) 458-2938 (800) 345-4220 


PORTABLE READER 
ery-ope 


prompts and data checking through its own 
board. Easy dala transfer by RS-232 port or 
PS/2 keyboard. Doubles as On-Line Reader 30-day 


$$ back. 
Data Solutions 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 
Ада bar codes and big 
program. Print from 
codes: UPC, EAN, 2 of 5, MSI, Code 


Oki, IBM dot matrix text up 40 757. Laserjet up to 
2 Foals cartridges not required. 5179-5239. 30-day 
Worthington Data Solutions 

417-4 [ngals 2. Santa Cruz 
(408) 456-9938 (800) 0) 345-4220 


ple: November issue closes on September 8. Send your copy and payment to THE 
BUYER'S MART, BYTE Magazine, 1 Phoenix Mill Lane, Peterborough, NH 03458. 
For more information call Joseph Mabe at 603-924-2656, FAX: 603-924-2683. 


BAR CODE . 


BAR CODE READERS 
Keyboard emulation for PC/XTIAT & PS/2's, all 
clones and any RS-232 Terminal. Transparent 
to your operating system Available with Steel 
wands, Lasers, Slot & Magstnpe Readers. Same 
day shipping, 30-day money-back guarantee. 
One-year warranty Reseller emote available 
AMERICAN MICROSYSTEMS 

2100 А Regal Parkway, Eulesa, TX 78040 
(600) 548-4452 (БІ?) 571-0015 РАХ (817) 585-6232 


BAR CODE PRINTING SOFTWARE 
“ MSPC DOS SYSTEMS 
= 9 & 24 PIN DOT MATRIX 
* H-P LASER JETIPLUE/SERIES Il 
* MENU-DRIVEN or MEMORY RESIDENT 
* CODE 39, | 2/5, UPC AE, EAN 8/13 
a BIG TEXT & БАН CODE SOFTFONTS 


| AMERICAN MICROSYSTEMS | 


| 2190 A Hegel Parkway. Euless, TX 78040 
(800) 648-4452 (817) 571-9015 РАХ (817) 685-8232 


PC-Wand Bar Code Solutions 


erm dus an & Systems Corp. 

North Berry St., Brea, СА 82621-astern USA 
үсүн Court Richmond, МА 23229-Eastern USA 
(800)228-4487 (T14)880-1880 (804)741-8723 (ҒАХИИЮ-2503 


Inquiry 707. 


PC BAR CODE SPECIALISTS 


late keyboard, 
coke [ust the i E "EE int 


Seagull Scientific Systems 
15127 М Е. 24th, Suite 333, Redmond, WA 98052 
206-451-8966 


BAR CODE READERS 
Among ihe bes and mos widely used bar собе 
m 


Large 
Solutions Engineering 
4706 Langdrum Lens, Вәйһееміз, MO 20815 
(600) 635-8533 (301) 852-2738 


Inquiry 708. 
JULY 99l - BYTE 311 


kasyboard Ь 
wam. UPC А 39 print programs, magnetic encoders, & por- 
table readers are aiso available. 


TPS Electronics 
4047 Transport, Palo Alto, СА 94303 


415-856-6833 Telex 371-9097 TPS PLA 
1-800-526-5920 FAX: 415-856-3843 


Inquiry 708. 


VARIANT MICROSYSTEMS 


BAR CODE READERS DELIVER 
WAND/LASER/MAGNETIC CARD CONNECTIVITY 
. (idera E хйентиш) for IM PCAXTIAT, PS2 


THO De La Сло Bhd, Sure 20 O/Santa Clara, СА 950641408) 980-1880 
800-886-4ВАН FAX: (415) 623-1372 


Inquiry 710. 


BASIC CLIP MUSIC | 


300 Songs & Sounds + 180 Pg. Book 
The Ентен-ініпет makes your PC а fun jukebox and 
teaches you many ways to be crealhe with computer. 
tts fun musical projects ara grenli for beginners, ye it 
beaches even pros how to put music іп their ОВ or C 
арра. Source code 16 Included. Pay ae rips. Needs 
Base 2.1 or imer. ӛресііу 25" of £25" disks. $45 + 
$4 s&h (Europe, Canada & Mexico ®&һ=$@& oam» 
$11, іні class mij For lam wean order, call 


BOR 727-040 Meera үре Youn love ИН 
POI Muse Зоти. E. 906 Sanson. Spokane, WA DEAT (505) 403 2114 


Inquiry 711. 


CAD 


AutoCAD Users Seek Professional Help! 
ress Professlonal" 


* Includes Fhoicon Owesioper's Kit + 


Only $395 
Call ARTIST Software for а FREE demo 


1-800-999-9678 


Inquiry 712. 


STEPPER MOTOR CONTROL 
FROM A PRINTER PORT 


NEW "moneo e $249 


түмен [учы Мә гаа 
and Circular 


Ability Systems emu T 
Inquiry 713. 


If you've been muttering... 


DXF SUX 


,.,here'8 the solution! 


The "САҒУСАМ Developer's КИ/ОХҒ" has ай the С Func- 
Hors you need for programa tat road and write DXF Mos 


Full Release 10 support . unlimited Ме size .. 
. insert explosion. . . ALL entity урез! 


CALL (617) 628-5217 FOR INFO 


Butiding Block Software, РО Бол 1373, Somendla, MA 0244 


Inquiry 714. 
312 BYTE * JULY 1991 


|... CAD/CAM | 


STOP 


<- . Spending your lime on math code! 


The “CA DCAM Devioper s КИ" series has ail Ihe 2D and 
3D functions that you need for САГУСАМ applications 


interseci. . . trim. . . transform. . .diapiay. . . lines, 
arcs, ellipses, NUAB splines. . and much morel 


CALL (617) 628-5217 FOR INFO 


Building Block Software, РЇ) Box 1271, Somerville. MA (02144 
Inquiry 715. 


DRAFTeasy * ONLY $399 


* Professional 3D CAD software « 
* "Common-aenea" menus * Urumatched sese of ume е Wiican in 
Msbernibler = Very lest and comperi = Рамаћи egiures oniy rivaled 
by зойтаге costing $1006's е OXF compatible + Prognammer's bit- 
prince kr BASIC, Pascal and C » “TAY IT FOR ONLY 130 » Manusi, 
tutorial, and working copy (SAVE/PLOT disable) prewided» 


COMPUTERS ETC. 
Bute 204, St Louis, MO B3118 


4 
Phone. 314-351-2513 Fax 314-351-7258 


inquiry 718. 


CD HOM, Inc. 
RETAIL/WHOLESALE 
CO-ROM. + WORM + М e CO DRIVES 
IBM/MAC CO-ROM 4 CDI DISCS 
QUALITY PRODUCTS AND SERVICES АІ COMPETTITVE PRICES 
FREE CATALOG 


TEL. 303-231-9373 


МӨ? COLE BLVD, SUITE 400, GOLDEN, CO 80401 
FAX: 303-231-8541, CIS: T2007 544 
VISA/MCAMEYGUONT POS. 


Inquiry 717. 


NIMBUS 


Your complete source lor CD-ROM mplementabon 
including disc replication, search and retrieval soft- 
were and application design. Find out just how easy 
И 15 io put your dala imo the media of the ‘80a 
Nimbus Information Systems 
1-804-985-1100 
Box MZ? Спани le, ЧА 22906 


Inquiry 718. 


CD-ROM DRIVES & SOFTWARE 
FOA THE IB COMPATIBLE 
Мен & rurtished rive tes from $105.» бан 20 wart мше 


Surfing 

SPECIAL: RBBS-IN-A-BOX(3 

Over 15000 shareware and РЛ) programs on опе disc. 
NEW FOR 1991 


TOLL FREE OUO RU M DISC 
5 а: 51 ENTERPRISES 


Inquiry 719. 
COMMUNICATIONS 


SDLC OR X.25 SUPPORT 
и 

а robust and easy-to-use 

links from MS-DOS, UNIX, PC-MOS, etc. 


АЙ real time communication functions perlormed 
by Intelligent co-processor card. 
Full function SNA emulation packages mso 
available. 
Sangoma Technologies Inc. 
(416) 474-1990 


Inquiry 720. 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 


SAFEWARE Computerowners coverage provides 
replacement of hardware, media and purchased 
software. As itte as $49 a year covers accidents, 
thet, power surges ага more. One call does Н all. 
Call В ат-10 pm ET. (Sar. 8 to 5) 


TOLL FREE 1-800-848-3469 
(Loca 814-262-0539) 
SAFEWARE, The insurance Agency inc. 


Inquiry 721. 
| CROSS ASSEMBLERS 


CROSS ASSEMBLERS 


Universal Linker, Librarian 
Targets for 42 Microprocessors 
Hosts: MS-DOS, UNIX, VAX VMS 


ЕМЕНТЕС, INC. 
BOX 1312, 811 W. Fitth St. 
Lansdale, РА 19446 
Tel: 215-362-0966 Fax: 215-362-2404 


Inquiry 722. 


CROSS ASSEMBLERS/SIMULATORS 
New unique fulHtunction simulators Ки Ihe 8096 and 
ВОС196 controllers, leaturing ALL MODES of interrupts, 
plus the HSI, HSO, and AD functions. 


We aiso support the 8040/48, 8080/85, 8051/52, and 280 
controllers with excellent, reasonably priced Grass 
Assemblers and Simulators. 


Lear Com Company 
2440 Kipling S., 8ш. 208, Lakewood, CO 80215 
{303} 232-2226 FAX; (303) 232-8721 


Inquiry 723. 
CROSS DISASSEMBLERS 


PROFESSIONAL PC SOFTWARE 
NEW: SPARC CROSS-DISASSEMBLER 


68HC 11, 68000, 6301, 5305, 1800, 8500, 85002, 0900, OTHERS 
« 2B0-8080-9086 SOURCE TRANSLATION UTILITIES 
ORDER TODAY: (408) 773-8465 


thin. n rm 


Inquiry 724. 


| DATA RECOVERY 
CRASHED? 


Your valuable data can be recoveredi 


= BE success ria = Fasi turmarund 
» Pilority service Jab * Servicing Novell, DOS, 
Macintosh, Unix, Xena, OSv2, Bernoulli and morel 


ONTRACK DATA RECOVERY, INC. 


Keeping you In humness ig our busines 
612-937-5161 е 1-800-872-2599 


Inquiry 725. 


DATA RECOVERY 


tert People 
Vogon | Enterprises Ltd. - 
М Fasihamgsieard Road Woungtan Berks AGT 
Teh 44 + (0734-78451 or -200042 на + FATH 490048 


Inquiry 728. 


DATA/DISK CONVERSION 


CONVERTING YOUR DISKETTES? 
ENTRUST THEM TO US! 


HIGH VOLUME LASER PRINTING 
Сай us tor Quality, Geet Prose and Ouickeet Turnaround Tema 


COMPANY COMPENDIA, INC., 55 E Washington S., 
#217. Chicago iL 60002 TEL 312-410-4771 FAX 312-419-1300 


Inquiry 727. 


INCOMPATIBLE COMPUTERS? 


conversions at айда prices. Сай for а free quote 
today! 
в 24-hour lumaround available » 
Disk Interchange Service Company 


2 Park Гита » Үй, MA 01566 © (508) 692-0050 


Inquiry 728. 


THE #1 CHOICE 


іп disk & tape conversion 
ісе талу wedding corporations, government agencies, 
Line firrná, And сспрдгнеай in gveny indostry word wide. 
Free test » Satisfaction guaranteed 


Graphics Unlimited Inc. 
Second & Worth, Minneepoka, MN 55411 
(612) 588-7571 or (812) 520-2345 
FAX: (512) 588-8783 


Inquiry 729. 


CONVERSION SERVICES 
Conver any 94гаск magnebc tape Ю or trom over 
3000 formatis including 3¥2" 5V4" 8" dsk formats & 
word processors. Deskto-disk conversions also 
available. Call Юг more info introducing OCR Scan- 
ning 

Pivar Computing Services, Inc. 

165 Arlington Hgts. Rd., бері #8 

Buffalo Grove, IL 60089 (800) Convert 


DATABASE MGMT SYSTEMS | 
SQL DBMS FOR DEVELOPERS 


OCELOT?—THE OGLI (з a DAMS library and pescompüeer 
lor wrihng ЗОД әррісезоле with embedded SOL ка Be hav 
ing IBM's DBZ on your PCI OUR GUARANTEE: This ie the 
fastest, mòs powertul micro DBMS you can gel anywhere 
at amy ресе Or your money back Get niierenba integrity, 


ORDER YOURS TODAY Prices start al $9500 


OCELOT COMPUTER SERVICES INC. 


rea, Edmonton, 
gr 421-4107 


Ошу Shipping of 5 p.m 


COMPUTER TECHNIQUES 


Магтїп island, Р 32953-3484 
Phone (407) 453-8783 


Inquiry 731. 


DOS MULTITASKING 


Multitasking for DOS 
MuitiDos Plus—the mur mulitasking DOS shell 
* Fully DOS compatib 

e Tailored for herz operation 

р duh of proven rehabdity with thousands 


е oan r money back guarantee ($15 restocking fes) 
Cail our BBS for free demo (506) 850-9552 
Complete softwere package only $90 + $2 S&H 
Nanosoft Inc. 
3 Westfield Road, Natick, МА 01760 
(800) 78.2141 (508) 651 -0091 FAX: (508) 655-8860 


Inquiry 732. 
| DUPLICATION 


SOFTWARE DUPLICATION 
* DISKETTE & TAPE 
e CUSTOM PRINTING 
¢ CUSTOM PACKAGING 
° FULFILLMENT 


MEGASOFT, INC. 


Р.О. Box 710, Freehold, NJ 07728 
(800) 222-0490 (908) 462-7628 


Inquiry 733. 
EDUCATION 
DESERT STORM 


GRAPHICAL DATABASE 


е Great for Schools, Business, & Government! 
a Middle East Almanac «Мара, Weapons Index 


Money Gack Guarentee 
$20.95 — Check/MO PC/EQA/840K 
Advanced Software Products 


301 N. Harrison, Биле #165, Princeton, NJ 08540 
(609) 584-2005 


Inquiry 734. 


B.S. & M.S. in COMPUTER SCIENCE 
The American instituts tor Computer Sciences offers an in- 
дәріп 


Processing, 
Operating systems. M S. program includes subjects in 5ой- 
ware Engineering and Artificial Intelligence. 


AMERICAN INST. for COMPUTER SCIENCES 
HOLBY Magnolia Am South, Sia 200 Birmingham, AL 25205 
800-767-2427 205-323-6191 


Inquiry 735. 


AUTHORING SYSTEM 


educational 


variable tracking, multiple branching, and more. 
Create stand-alone EXEs. Easy to use. No royalties. 
For IBM/Compatibles. 


RIDGEWOOD SOFTWARE 
РО Вох 409, Glenview, IL 60025 
(800) 243-4724 


Inquiry 736. 
ENTERTAINMENT 


DISCOVER AMERICA'S ONLINE ADVANTAGE! 
ODYSSEY BBS 
e Danone for America $ итше кұм and газаю needs © Low 


We giao Can provele your conan wh with iona BES serviens. 
Сай (9144) 355-0036 tor дими 
méme su Duran бу Mons (516) 255-0088 [3772/24 белі АЛЫЛ 


_ ENTERTAINMENT 


Go, NEMESIS, Go 
Go - a Zen game. So appealing, HF has endured 4000 
years. So useful, governments study it 

NEMESIS Go Junior entices novices of any age. 
NEMESIS Go Master Deluxe satiaios the addicted 


Chans Manor User's Choice Award (BYTE/990) 
Toyogo, Inc. (800) 869-6469 


РО Bex 25400. Honolulu, НІ 95825-0460 
(608) 396-5526 fax: (808) 396-4128 


y 738. 


FAULT TOLERANCE 


No*stop Network 
No'stop Network, tho only Level 3 Fault Tolerant 
software product that allows MIRRORED 
SERVERS and CONTINUOUS PROCESSING In 
any PC/LAN. Supports Novell, Microsoft, ІВМ, Ban- 
уал, etc. Any server environment —DOS. ОБ/2, 
Unix, Wang, CEC. etc 
Nonstop Networks Limited 
20 Vilsterside, New York, NY 10010 
212-481-8488 


Inquiry 739. 


FINANCIAL SOFTWARE | 


BrainMaker: 
"The most fascinating computer soft- 
ware I've ever seen laam about this 
Stuff. John Dvorak, PC Mag. Predicts stocks, 
bonds, sales, inventones. 
documentation. Manus. Only $195! 
Certified by Intel and Micro Devices 


Free Brochure: 916/477-7481 
California Scientific Software 


Inquiry 740. 


FLOW CHARTING 3 


ONLY 
(а) 
* 36 абзарга, 10 осів, 4 ine siyies 


PATTON & PATTON 420.525 0042 om. 1307 


$0':«s^'» Corpo: WE ae d Worm на СА ИЗТ 
See 2 


Inquiry 741. 


WINDOWS FLOWCHARTER $129 
RFFlow 2.0 is a professional drawing tooi for 
flowcharts & org chasts. Requires Microsoft Win- 
dows 3.0. 100 shapes auto adjust in size Diagonal 
lines and curves. Auto (ine routing and re-routing. 
Click on а &hape fo bring up a sut-chart. Move 
charts tû other apps. via the Clipboard. Call for free 
trial disk. 


НЕЕ ELECTRONICS 


Digital Quad Maps 


Local Street Maps, State Maps, and World 
Maps in DXF, PCX, PICT, PIC, or TIF 
Formats. Gigabytes of Map dala available 


Micro Map & CAD™ 
(303) 988-4940 


inquiry 743. 
JULY 1991 • BYTE 313 


THE BUYER'S MART 


GRAPHICS - 


EGAD Screen Print 
Prints contents of VGA, EGA, CGA displays on variety 
of dot-matrix, Inkjet, and laser primers. Prints in gray 
tones or color. Crop bax lets you print any region of 
the screen. Enlarge graphics 1 to 4 limes (reduction 
tog). Setup program for picking printer colors, etc. 
$3500 Роѕіракі Cali or write for free catalog. 


LINDLEY SYSTEMS 
4257 Berwick Place, Woodbridge, VA 22192-5119 
(703) 590-8890 | 


Inquiry 744. 


THE MANDELBROT SYSTEM 


Woo ve bees daiat бү the demo кте A reed shoo! thes amazing сүйт 
in ТЕЗДЕН өнбес cpt Gg for Mw mua programa bû gepor E graph ha 


: пати. of рге дегенін міз 
ensi Қай ! INTRODUCTORY PRICE ПЁ ONLY лаба 9 $3.08 SAH 


Technical Programmioag laglitute aon 3 MANDEL - weers oo 
РО Bo 1221 (BOO) 2 5335- oro RS. (м? 
Cada Glen, СА 92321 ITH} 3ШАГЫ = HOSEL er) 


Inquiry 745. 
| HARD DRIVE REPAIR 


HARD DRIVE REPAIR 


ALSO 
DATA RECOVERY 
FAST TURN" CALL FOR DETAILS 
H&W micro labs, inc. 
528-С. Forest Parkway, Forasti Park, GA 30050 
404-366-1600 


Inquiry 746. 
` HARDWARE 
COMPLETE COMPUTER SYSTEMS 


PRE-OWNED ELECTRONICS, INC. 


ы isto nuni serving Her Desie, 
Proleasional, Cor 1 à 


= ا‎ vl ІІ & MACINTOSH*? 
SYSTEMS « PARTS е EXCHANGE REPAIRS 


Cai! far a qe 800-274-5343 
yiri 617-278-4600 е Fax: 617-275-4848 
205 BURLINGTON ROAD е BEDFORD, МА 01730 


Inquiry 748. 


__IBM® & Macintosh? 
Parts е Systems э» Add-ons 
Shrave Systems This month's Special! 
3/04 Keren Lene PS/2 55SX-031 
cac $2099.00 


800-227-3971 temin al 312-742-2700 


FAX 310-742-2798 


Inquiry 749. 
314 BYTE = JULY 1991 


HARDWARE/COMPUTERS 


Everything you want... 


„= ‚Ж таке Whe ааз. TOS2020 ii ал dbaj мау 0 duele Io 

аги] money Performance 

16-bit Control pirer OF lon Module 

Altach LCD & keyboard Use intemal 10-691 multichannel А 
lo D converter, D (0 А, 4 counting, multitagiing, inter 

m. parallel & serial HO, noo-vorabée 

bytes N¥VRAMWEEPROM/FLASH memory 

TD$9092 brother $179 (25 qty}. Сай or tax for detalit 
The Saelig Company 

1193 Moseley Road. Victor NY 14564 
Phane (718) 425-3753 Fax (716) 425-3835 


Inquiry 750. 


HARDWARE/CONTROLLERS 


MICROPROCESSOR TRAINING SYSTEMS 
Lean how Кі program and troubleshoo! microprocessor 
sysiems Ihe ваву way. EM AC offers sand slona and PC/Tar- 


modification А more. Liploadidowntioad programs trom PC 
and stores in battery backed НАМ intel devices ілсініз В255 
E253. 6251, 3268. 6270, A/D & CoA. Manusia, Lab books, árd 
Croga assembles evasiable Prices Kari st $44900 


шкан EM AC IN C. ewan 
РО Bax 2042, Carbondaie, IL 82902 


Inquiry 751. 


STEPPER 


3 MOTOR CONTROL FROM SERIAL PORT 


3 Channels of Stepper/ Cc molod2. 4A PWM per card На! 

тео, S curve accel to 5000 жарымес. Н5222 3 wire oc RS485 

2 wire Simple. powerul asci command ee 4 cards (12 
On board тайса provides power tor logac from 

molor supply of 7-30 vdc. High oul pul UC and A/D 

also valable. Ай boards 4" x 5472" $245 single aty. S21T0/0 + 


STRADA AUTOTECH INC. Р.О. Box 106, Elgin, 
Ont. Canada КОС 1Е0 TEL: (613) 359-1029 


пету 752. 
IMAGE DATABASE 


IMAGE SOFTWARE & TOOLKITS 
for High Resolution PC imaging 


Sun Country Software Publiahera 
TIC? Шыма Pload Пани ша, ЫМ 87108 


603-873-2220 
Ма! Маз BBS 505-472-634 


Inquiry 753. 


` INTERNATIONALIZATION 
DEVELOPERS—GOING INTERNATIONAL??? 
Proven string externalization utility gets your C source code | 
package ready tor international markets. 


Network Dynamics, Inc. 
2225 S Henry Strom, Swie l2 Уат, МА 23185, USA 
Phone: (804) 220-8771 FAX: (604) 220-5741 


inquiry 754. 
INVENTORY MANAGEMENT 


dFELLER Inventory 
Busness inventory programs writen in modhable dBASE 
затое соба 
dFELLER Inventory $150.00 
Недимее GBASE O ar Ill PCCOOSICPM 
aFELLEA РТ 


Fe 8 
550 CA PPA, Route 3, Ishpeming. MI 49849 
(908) 486-6024 


Inquiry 755. 


ь Hung at 115K baud 
a Runes in , totaly 
* Shere any device, алу file, any time 
“Мак ort) 14K of ВАМ 
Skeptical? We make bellevers! 
Information Modes 
Crawer Р, Denton, TX 


РО. 78202 
817-387-3339 Orders 800-628-7992 


Inquiry 756. 


No*stop Network 
Мотор Network, Ihe only Level 3 Fault Tolerant 
and Backup software that allows MIRRORED 
SERVERS and CONTINUOUS PROCESSING in 
any POLAN. Supports Novell, Microsoft. ІВМ, Bar- 
yan, etc. Any server environment —DOS, 08/2, 
Unix, Wang. DEC, etc. 


NONSTOP NETWORKS LIMITED 
20 Waleralde, New York, NY 10010 
212-481-8488 


Inquiry 757. 
| LANS/SOFTWARE 


NETRUNNER 
the low cost remota control ram 

* Control nmote computer across LAN or 
= Running on NetBIOS, IPX/SPX, H5-232. and modem 

АШ im one package 

* Background Te ranger 
а Sotecing keyboard locking 
а Remote execulian 
* $19.95 por user, 22495 Балаға КЕ (2 шына) 

$5636 unlimited uses. 

Crystal Computing Corporation 
3140 De La Cruz Biad Suite 200, Santa Clara СА 95054 
TH (408) 748-0685 Fax (406) 78-0679 


Inquiry 758. 


LAPTOP COMPUTERS 


SAVE ON LAPTOPS 
Toshiba » Sanyo = Tandon е Sharp * МЕС 
Zenith а Epson + Leading Edge а Fora 
Tl * Panasonic * Everex е Bordwell 
Packard Ball а Altima е Mitsubishi * ALA 
s We ALSO carry а fuil line of accessories * 
Computer Options Unlimited 
12 Maiden Lane, Bound Brook, NJ 08805 
CALL: (800) €: For info: 908-469-7678 
9-9 M-F 9-5 Sal. 6 days Worldwide sales 


Inquiry 759. 


IBM CONVERTIBLE 
MEMORHY-128K $70 258K $225 JAH $295 
росна риска 875 Enhanced $175 


ANCED ERY - 
HARD dec بش ا‎ 


COMPUTER "RESET 


PO Box 481782. Garland, TX 75048 
Phone 1214) 276-8072 BBS & FAX |214) 272-7920 


LAPTOP POWER ADAPTERS 


AC and DC input 


TOSHIBA INTERNAL CARDS 


Contact us for mora information: 
PRODUCT R&D Corporation (Calif.) 
805/546-9713 Fax 805/546-9718 


Inquiry 761. 


MARKET RESEARCH 


PRODUCT MANAGEMENT 


JAPANESE LANGUAGE SYSTEMS FOR SALE 


Bystame/typeeerterysoftwa/g. unavnilabe 
МЕС, Тела. IBM Japan, Appie Japan, others. Speedy 
quütations and delivery. Service and support contracts 
kx up lo 5 yara. Fax for information in English 
+ B1-3-3490-85 $0. 

LINC JAPAN, LTD. 

1-Ю-7 Shibuya, Shibuya-ku, Tokyo 150, Japan 

РН: €01-3-3409-6510 FAX +81-3-3496-7280 


Inquiry 762. 
` MEMORY CHIPS 


Call For LOWEST PRICES on Chips! 
ымызлығғ3 


CALL D DRAM COMPANY 


(890) 
» SF, СА 04150 ч (415) 396-2967 


WORLD FIRST 
MULTI-FUNCTION MODEM 


итш pma and оттық). Order now whit supply ads. Pripaud 
745 gach Add $80 toe XX) ue Stepping $20 


Көгріғаск! of Bug Reports 


New юсі gives instant access to information about pending 


categorize, prioritize, 
Keepirack! $495 (£495 non-US) 


3L Lid., Pes Housa. ілгіш БА EAG, United Kingdom 
Tel. «44 508 415060 Fax. «44 506 41 50 44 


Inquiry 768. 


HYPERINTERFACE" Il 
Menu Creator — An interactive WYSIWYG editor to 


Avanpro Corp. 
Bex 900, Pacific Palisades, СА 00272 
(213) 454-3856 


Whitney Software, Inc. 
РО. Box 4999, Walnut Creek, СА 94596 


НВС ғо везе. Sorte Cura. СА 05055 (408) 736-4600 


Inquiry 764. 


pation RIT, 
incl. source. Circle inquiry # lor frog дос. 
Schneider Software Systems 
3430 List Place, #1006 
MINNEAPOLIS, MN $5416 
812-928-7979 


(415) 833-9018 


PUBLIC DOMAIN 


FREE SOFTWARE FOR IBM*/clones 


TRY US! GET 15/5.25” or 6/35" Diaks full of 
our basi selling soltware-FHEE. Great games, 
programmer's utilities, business, educational, 
and desktop publishing. Рау only $5.00 ship- 
ping/handling. Credit cards only. Call Today! 


SMC SOFTWARE LIBRARY 
619-931-8111 


Inquiry ne. 


OS/2 UTILITIES 


OS/2 HPFS Disk Utilities 
Иез designed fer the 052 High Performance 
File System (HPFS) lactading HPFS386 


2 еее T —- Add Ме comments. 
Alter Ше aitributes. 


A MN. y mE tinder Seated 
Locate fies. Long filename and EA support 


GammaTech 
РО. Box 70, Edmond, ОК 73063 (405) 359-1219 


Inquiry 766. 


.. PRINTER DIAGNOSTIC 


NEW? PC PRINTER DIAGNOSTIC 
n M ہی‎ Ы туйгу. 
PRINTER achaca" ортеу WES пони o л 
жататы ч named ess cote єн ж анлы 
muncaciue асали pea А іміз Proweles е 


TOUOINEROUENG and пери; а у need 
DROEN TODAY! $244. Pus SSH and CA Sates lir аҒөт applicable 
Сай (415) 455-2200 w ах (416) 454-2244 
Technologies, inc., (045: Sae Pan CA MOH 


Inquiry 770. 


UNIX SOFTWARE 


GNU, X Windows & Morel 
Search our on-line catalog of Unix public domain software 


солу dowmioading 
($75 minimum order) or £7 50/MB іс floppies (850 minimum) 


SOFTPUB™ (818) 784-2070 
(300, 1200, 2400 baud, 8 bits, 1 мор bit; no parity) 


Inquiry 771. 


FREE CATALOG 
FOR IBM PD AND SHAREWARE 
SELECTED PROGRAMS 
LATEST VERSIONS 
Low as 5150 


SOFTSHOPPE, INC. 
TEL: 800-829-2378 • 313-761-7638 
FAX: 313-761-7639 
P.O. Bax 3678, ANN ARBOR, MI 48106 


Inquiry 772. 


Security 
For 18M and Compatibles 30 day money bara Querardes Free тіс 
and demo Фан атмый 


Az-Tech Software, Inc. 
305 East Franklin, Richmond, MO 


64085 
(800) 227-0644 ,, 855% 


BBI COMPUTER Lud: А. INC. | pb 
14906 Hertaps Lana. 
E а 1 — 


Inquiry 774. 


Cop's CopyLock Il 


The nem software protection with 
TRUE Machine Install. Option Board sale. 
Supports OS/2, Windows and Trace. 


LINK Computer 
Int'l: +45 31232350 Fax +45 31238448 
US/CAN: 800-344-2545 Fax 408-923-7061 


BIT-LOCK* SECURITY 

Piracy SURVIVAL В YEARS proves effectivenses of | 
powertul muitiiayered security. Rapid decryption 
Algorithms, PARALLEL or SERIAL porttransparent 
security device. Complemented by economical KEY- 
LOK" and multifeatured COMPU-LOCK™ including 
countdown, timeout, data encryption, and multiproduct 
protection. (Doa/Unix/Mac). Also, access control 
MICROCOMPUTER ағының 

67 E. Otero Circle, Littleton, C 

(303) 770-1917 


Inquiry 775. 


HANDS OFF THE BOARD*? 
12 SIZE SECURITY BOARD 
Siop fioppy boot — Require password to boot PC 


"ur ports ОМОҒҒ 
IBM XT, AT Bus — 005 У30» — $14995 + $5.00 SH 


SYSTEMS CONSULTING INC. 
PO ВОХ 111209, Pittebungh, РА 15238 
(412) 781-5280 


Inquiry 778. 


| SOFTWARE/ACCOUNTING 


dBASE BUSINESS TOOLS 

* GENERAL LEDGER « PURCH ORDANVNTORY 
* ORDER ENTRY 

* JOB COSTING 

* BILL OF MATLS 

PAYROLL 


dATAMAR SYSTEMS crea. сәгд-Спәсі-СОО 
8586 Miramar Place 
San Diego, СА 92121 (619) 452-0044 


Inquiry 777. 
JULY 1991* BYTE 315 


THE BUYER'S MART 


SOFTWARE/ACCOUNTING 


Network Multi User 


, aay 
als, retailers. and manufacturing 
firme. Starting trom $149 + $50 each workstation. Сай 
Кы orders, demos or brochures, 


IDEA Computers, Inc. (since 1952) 


300 Jackson Street, Richmond, TX 77460 
(713) 342-5848 


Inquiry 778. 
|J. SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 


FREE 30 day trial 
Computer Кеуев Tes: 208/778/6443 

Fax: 208/776-7210 
USA: 800/355-0203 


SOFTWARE CONTRACTS 


Worrtad about contracts or handling rights in 
software? The two volume looseleaf Software 
Legal Book text and forms can help—from 


amployse agreements through VAR disiribu- 
tion. $170 


For brochure uss reply card or call. 
Shafer Books 914-271-6919 


Inquiry 779. 
|. SOFTWARE/CHEMISTRY 


Software For Chemists 


е PERIODIC PLUS"chermical database reference 


c Data, Tables 
„наа Алњ. Dos, 30 day Guar $9995 
SPECTRAL INTELLIGENCE CORPORATION 
30 E. S9wedealord Road. Malvern. РА 19365 
215-889-1349 FAX 215-889-1630 


inquiry 780. 


iaSmce. the 
» Potting Graphics Output tem séis for just $815 
intusoft 


сиы yos FREE Demo РО Во 710, San Peda CA 907330710 
and ілініпті ій (213) 833-0710 FAX (213) 533-9658 


inquiry 781. 


Interactive Design/Simulation 
Analog Circuit Simulation 
ЕСА-2 Electronic Circum onera ma бес Mom Cano 
and WOE Cate irabysees with ай сї ihis and MORE eluded: 


„Tatum Labs, Inc. 
rk Dr, B-1, Ano Arbor. MI 48108 
ir 553-8810 


Inquiry 782. 
316 BYTE * JULY 1991 


SOFTWARE/GRAPHICS 


The Uitimate CAD/CAM Engine 


Decomp, 
guar.. $109.95 weource ЗАН Inc. po 
DOS 20« Turbo Pascal, Turbo C, MSC, MIX C, Zormc C++. 
VISA/MC, PO. Chk, USA funde only. 


Disk Software, ir Inc. 
21% E. Arapaho Ad 75081 
(214) 423-7288, (800) Bay tn, FAX am da 423-7288 


Inquiry 783. 


RAINDROP™ 


FAST, compact PrtScm Unity for end users AND 


ass IC SYSTEMS 


6106 9 Сл. Springfield, VA 22153 
(703) 445-0004 Fax (703) 455-8985 


PEN PLOTTER EMULATOR 
teen a ar ایی‎ матаи Fast 


graphics programs. Supports most 
OD с сои ве 30 апу money back. 


FPLOT C ration 
24-16 Swinway SL, Suite Astoria, NY 11103 
718-545-3505 


Inquiry 785. 


WhichGraph? 


Idea Works inc. 
607? Jaciaon Columbia. MO 65203 


1-200-627-4806 FAX 1-214-870-8512 
Outside USA: 1-314-875-5427 


Inquiry 786. 


G O B S 
GRAPHICAL OBJECTS USER INTERFACE TOOLKIT 
Smal, pom perie) GUI took Krary supports: е moie. ELEN em 
Goes © ЕҚ) boss * comentiong БАМ ELS, XMS or desk backup төтсгез 
* drop doen & pop up menus © scrofatar Ist: * buio 5 сол mena Con 
ters am бик. “FORMS DESIGNER” ICON EDITOR 4 mamats Ver 
sons ihe kx duro Prca 60, luec С 20 4 Bored C++ 20 айдо 
lor BJ or ME UWINDOW graphics rangs. 
NOW | ONLY 5145.00 

(pects! Опа — Source Forma Designe:icon Editor 82500) 

ІЗІ - Identification Solutions inc. 
1-000-086-1700 (US) 1-013-276-7700 (САМ) Far: 1-613-278-7787 


Inquiry 787. 


GRAPHICS PRINTER SUPPORT 
AT LAST! Use the PriSc key to make quality scaled 
B&W or color reproductiona of your display on any dot 
matr. laser, or inkjet printer (inci Posscrpi in up о 


DOS application graphics - EGA, VGA, Super VGA, 
Hercules screens. Linkabla/OEM versions evailabie 
Jewell Technologies, inc. 

130 Nickerson & , Suke 105, бевте, WA 98109 
1 (800) 284-2574 (206) 285-6860 


Inquiry 788. 


SOFTWARE/GRAPHICS 


FORTRAN GRAPHICS 
GRAFMATIC - FORTRAN callable graphics Library tor 
creating 2-0 and 3-0 graphics, contour plots and solid 
modes. PRINTMATIC and PLOTMATIC provide high 
resniution FORTRAN callable printer and plotter drivers 
Ки your graphice. NO ROYALTIES. $249.95 ea. 

Supports Microsofi/Lahay/AM FORTRAN compders. 
Jewell Technologies, Inc. 
130 Nickerson St., Suite 105, Seattle, WA 98109 
1 (800) 284-2574 


Inquiry 789. 
SOFTWARE/LANGUAGES 


IntegrAda 

Standard Air Force PC Ada Compilers & en- 
vironments for MS-DOS and UNIX Integrated 
programming systems include validated Ada 
compilers, language sensitive editors, com- 
plete libraries and other Ada programming 
tools. FREE demo. 
AETECH, inc. From $495 

380 Simona Аю Sw. 212 Solana Beach, CA 02075 

(619) 755-1277 Fax: (619) 755-7540 


Inquiry 790. 


DRUMA FORTH-83 


DRUMA INC. 
6448 Hwy 290 Eam ЕН, Austin, TX 78723 
Orden: 512-323-5411 Fax: 512-322-0403 


Mic 1 37 RESEARCH Ë P un 
or Com 


т IGM 
"ш> ا ا‎ 


PO Gen 508 Асы wA 22508 (FO Jh HOG М (E ЖОҒЫ 


Inquiry 792. 


EDITING ron THE Pc‏ خو 


ж Ens (т) (к) 


e MathEca congtructs math equabons ю be inserted ino 
e WYSIWYO interface—no codes need Ю De leaned. 
e MathEdi-—-8199 


K-TALK 


Inquiry 793. 


30 Went Fret Мете, Some 100 
Cotumba, Ohio оп 
(614) 294-3535 


MATHEMATICIANS—ENGINEERS 
Have you ever seen functions of а complex 
variable? Would you like to really understand 
differential operators Нке div, grad and curt? How 
about в peek into tha fourth dimenalon? Call or 


write jor informalion on our latest PC and Macin- 
tosh software. 


Lascaux Graphics 
4949 Eset Glenn, Tucson, AZ 85712 
1-800-338-0993 


Inquiry 794. 


SOFTWARE/PACKAGING 


SAVE SAVE SAVE SAVE 
LET'S TALK LABELS 


We do disk labels [5\4” & 34%") 
” Henar + Fasiar » Cheaper э 
Because we specialize in disk labels... Laas Talk 
We alpo have Tyvek 
Mailers * Binders = Vinyl 
тип аси ишу Был Service, 


ree С 
Hice & Assoclates 


8588 Monticello Dr, West Chester, OH 45089 
513-777-8586 


Inquiry 795. 
SOFTWARE/SCIENTIFIC 


FREE CATALOG 


A great selection of scientific software products 
for plotting, non-linear curve fitting, chemical egui- 
librium, simulation, statistics, symbolic algebra, 
and more. Prices range from $150-$1000. Call: 


1-800-942-MATH 


MicroMath, Salt Lake City, UT 84121-0550 


Inquiry 796. 


ҰТЕХ: Sclentific Desktop Publishing 
* Equations = Tables + Graphics + Scalable 
Fonts * Supports moat printers » WYSIWYG 
previaewer * Foreign Languages * Special 
Symbols = Font Effacts « Indices * Only $299 
"TEX of Tomorrow" —Noticaso AMS, March 1997. 
MicroPress, Inc. 


68-30 Harrow Street, Forest Hills, NY 
Tul (718) 575-1816 Fax (718) 575-8038 


Inquiry 797. 


Real-Time Graphics & Measurement/Control Tools 
TurboC, Microsoft C, Turbo Pascal 


Quinn-Curtis 
2) Highland Circle, Needham, МА 02104 UBA 
Tel. (817) 449-6155 Fax (617) 449-8109 


Inquiry 798. 


HI-SPEED DATA ACQUISITION 
FOR WINDOWS 3.0 


DRIVERLINX" 


e Realtime, multitasking, multiuser DLL device driver 


1 Includes C source to в digital oscilloscope application 
SCIENTIFIC SOFTWARE TOOLS, INC. 
30 E. SWEDESFORD AD.. MALVERM, РА 19355 
(215) 888-1354 


SOFTWARE/SORT 


OPT-TECH SORT/MERGE 


Extremely lan Sor/Merga'Select utility Aun as an MS 
DOS command or CALL as в subroutina Supports most 
languages and he types inckodino Btrieve and dBASE 
Unkrnied Ма sures, mulupie keys and much more! MS 
DOS $148. 05/2, XENIX, UNIX 8249. 


(702) 588-3737 


Opt. Tech Data Processing 
РО. Box 678 — Zephyr Cove, NV B9448 


inquiry 801. 
SOFTWARE/TRANSLATORS 


FORTRANT7-to-Structured C TRANSLATOR 
FORTRAN PROGRAMMER'S ASSISTANT Il converts 
FORTRAN into ngai, maintainable C code. Aun- 
tme library source and C lool set included. This re 


Inquiry 802. 


` SOFTWARE/VOICE/FAX 


4263 Cristophe-Colomb, Montreal, Quebec. Can. Н2.} 352 
TEL (514) 597-1692 FAX (514) 526-2362 


STATISTICS 


NCSS 5.x Serles — $125 
Ens40-use menus А spread sheet. Multiple regression. 
Hews, АМОМА [up to 10 factors, rep measures, 
covariance). Forecasting. Factor cluster. & discriminari 
analysis. Nonparametrics. Cross Tabulation. Graphics: 
histograms, box, scatter. тіс. Heads ASCII/Lotus. Many 
new add-on modules. 


NIC EZ 


329 North 1000 East, Kaymvillo, UT 84027 
Phone: 801-546-0445 Fax: 801-546-3907 


Inquiry 803. 


TRANSLATION 


Tradoc translates and localizes your software 
and hardware documentation into tha 
following languages: 

+ French + Russian 
+ Spanish + Arabic 
+ Garman + Halian... 

Tumkey service: Desktop Publishing, typesetting 
and priming of your brochures and manuals. 
205 Gibson Ad., Annapolis, MO 21401 
(301) 267-8655 


Inquiry 799. 
` SOFTWARE/SECURITY 
HYPER-LOCK 


• LAN ырроп » No source собе пий е Cannoli fe copied by 


ту ears = Ал треки protection е Ѕађ-рлютыти protien 
bom wedges » Cost affective = FREE бетю disk 


GUVEN COMPUTER LTD. 
Taipan! ak. 72 Mecka/letanbul TURKEY 
(90) 1-136 10 07 Fax: (00) 1-160 38 46 


Inquiry ВОО. 


Inquiry 804. 
UNINTERRUPTIBLE POWER 


HOW TO PROTECT YOUR COMPUTER 
And Make it Last Longer 

FREE money-saving Merature tells you how to protect your 

computor &nd make it hast longer wilh an uninterruptible 

power supply, БОСМА through 1ӘКУА models from the world's 


lapas manvtacturer сі single-phase UPS. 
Best Power Technology, Inc. 
РО Бол 290, Necedah, WI! 54546 
Toll-Free (800) 246-5794, Ext. 2943 
Telephone. HOS] BEI- 7290, Ка. ТЫЗ 


Inquiry 805. 


TAKE THE BYTE OUT OF 
POWER LINE DISTURBANCES. 


E Power protection for your 
PC or Network. 
Ш Risk FREE Offer. 


Call tor FREE UPS Selection Guide 


1717 Busse Ва, Elk Grove Vilage IL 60007 
Phone: 1-BO00-TR'Y-SOLA 


Inquiry 806. 


ee | 


А Difference That Must be Seen! 


drive-ade. 

Require IBM РС се 10098 compatible, 256KB memory, DOS 20 
кї е bm z 
{2\ 


Double R Software, Inc. 
Ва \ Fifth Ave, Valley Forge Manor, Phoenixvilie, РА 19480 


inquiry 807. 


COPY AT TO PC—BRIDGE-IT 3.5 
"CPRAT2PC^ RELIABLE erasa ЖОК oppi on 1 2 MB arias, Mog B 
sick tor a мақс) har? бий or taps back-up Only FROD e SH 
“BRIDGET 15^ a a DEVICE DFIVEA supporting 34" ТАЖАЛ 448 


MICROBRIDGE COMPUTERS 
655 Sky Way Suite 220, San Cartos, CA 94070 
1-415-593-Е7ТТ(СА} 1-415-593-7675 (FAX) 
1-418-828-0320 (CANADA) 1-800-523-8777 
0004-260-188 (UK) 04745/7312 (FRG) 


Inquiry 808. 


RAM CHAM 
BE DAMN 


386/486 users can tiple your systems! perfomance and 
irea up conventional memory at the same tima. 


PC-Kwik* Power Pak 
Phare: (503) 644-5644 
Multisoft Corporation РАХ (05) 646-8267 


inquiry 809. 


YOUR SALES MESSAGE 


about tho special computer product or sarmice 
thai you provide belongs іп print. 


THE BUYER’S MART 
can help you reach computer professionals and 
produce valuable inquiries for your companyl 
Call Joseph Mabe for more information 


603-924-2656 
ог 
Fax: 603-924-2683 
Inquiry 810. 


DOS:SHELL GENERATOR 
Create а cusiomizad, “point-and-click” interface 
that hides іп leas ihan JK. А Noron Commander 
work-alike example is provided. Mi^Shell package 
includes Forth-like scrip language, editor & 


800-542-0938 


dabugger. 


TO ORDER 
$100 unies 
OPENetwork, 215 Berkeley Place. Brooklyn, NY HEF 
WCE 718-398» 33H BES 85382239 


Inquiry 811. 
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| UTILITIES 


Recover deleted files fast! 


cragie change a file's status, 
changa dala in any sector MS DOS $75 US Check! 
Credit card weicoma 
QUAID SOFTWARE ITED 
45 Charies St. E. 3rd 
Toronto, Ontario, Canada Ме 152 
(418) 961-8243 


COPYWRITE 


codewhopts. 

1000's of products co 

QUAID SOFTWARE ШАТЕН 
45 Charles St. E. 3rd 

Toronto, Ontario, Gonads y аз 
(418) 961-0243 Fax (416) 961-6448 


Wenham Software Company 
5 Gurley St, Wenharn, MA 01984 


Inquiry 812. 


YOUR SALES MESSAGE 


THE ВМҮЕН 5 MART 
can help you reach computer 
produce Ue ROT MEME 
Call Joseph Mabe for more information 
603-924-2656 


or 
Fax: 603-924-2683 
Inquiry 813. 


WORD PROCESSING 


Replace Proofreading 
Key, Басир اسا‎ agp de he ep 


$18 demo. JH in US. incid. Raq. РС, 640K, graphics. 30-бау 
Guarantee. MCIVISAAMEX 


GAMMA PRODUCTIONS, INC. 
710 Wishire Blut, Suite 609, Santa Monica, CA 90401 
213/304-8822 Tix: кере Gamma Pro SNM 


inquiry 814. 
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*We're looking 
~ for retired 
managers 
who want to 
oet back 
into action.” 


Harold W. McGraw. Jr. | 
Chairman, 
McGraw-Hill, Inc. 


l'm a volunteer supporter of the International Executive 
service Corps, a not-for-profit organization with a vital 
mission: 

We send retired U.S. managers overseas to help busi- 
nesses in developing countries, which often respond by 
increasing their imports of U.S. goods. In fact, develop- 
ing countries consume about 40 percent of U.S. exports. 


As an IESC volunteer, you would not get a salary. But 
you would get expenses for you and your spouse, plus 
a world of personal satisfaction. 


IESC leads the field in this kind of work. We've done over 
9,000 projects in 81 countries. We could have a project 
that's just right for you. To find out, send this coupon to: 
Harold W. McGraw, Chairman, McGraw-Hill, Inc., РО. 
Box 10005, Stamford, CT 06904-2005. 


| Dear Mr. McGraw: Tell me more about 
becoming an IESC volunteer. | am a re- 
cently retired manager or technician—or 
am about to retire—from a U.S. com- 


| | 

| | 

| | 

International | pany. l'm free to accept an overseas as- | 
Executive signment. | understand that volunteers 

Service C | receive expenses for themselves and | 

amm corps | their spouses, but no salary. | 

It's not just doing good. | ana | 

It's doing good business. | 

| Address | 

| City State | 

A Pi дас Stagg oF 1. NENNEN ш = 


Circle 277 on Inquiry Card. 


THE FASTEST 80486 & 80386/40 MHz 
15 Mips, FASTER THAN EVEREX STEP & ALR 


FEATURES 
" 64/258K Write Back Cache 

e Burg Mode Design 

* Shadow Нат on Video & Bias 

* БАМН 32 Bit Memory Expansion 

а Baby size with Eight Expansion Slot 
e Unix, OS/2 & Novell 100% Compatible 
a One Year Ful Warranty 

* Mada in USA 


OK 4м 


488/33 84K 152 1595 | 1795 
488/25 бак 11.4 1294 1455 
3898/40 бак 9.8 785 995 
3898/33 бак ёз 69 895 
386/25 K 62 5% 
"258K Cache Available 
385825 #195 1370 1645 
SUPER TOWER | ‘FCC, UL & CSA Approval 
| X] “Tower Add $200 & Hard Disk Available 
MONITOR 
VGA... 315.00 
$3235 MULTISCAN | . 41500 
Су. 5 SUPER VGA . 94500 
UNIVERSAL 212-513 KIT 
FLOPPY мев """.. 
HARD DISK 500 
“ | 
‘ 80387-20 , 94500 
ق‎ 80387.25 . 43500 
B0387-33 . 54000 
* 5 Най Н. Driva Bay 
* 2 Full Ht. Drive Bay TTE 
« 250 Watt UL/Power Supp x9. x 300.00 
^ Duel Fans у iM x 9 - BO . 5800 
« Double Security Lock (LTD. MEME 68.00 
a HAAD DISK 
* Front Display Panat MAXTOR IDE 40MB 26300 
* Excellence For UNIX & NOVELL Server TOSHIBA IDE 100MB ...... 48500 
«UPS Optional MAXTOR IDE 200MB . . 88900 


47273 Fremont Bivd., Fremont, СА 94539) 
Tel: 415-623-3818 Fax: 415-523-3840 


TECHNOLOGY POWER ENT., INC. 


VOICE MASTER KEY® SYSTEM II 


VOICE RECOGNITION & SPEECH RESPONSE 
FOR IBM PC/XT/AT/386, PS/2, LAPTOPS, COMPATIBLES 


VOICE MASTER KEY" 
(хп Pit. — 
Ру ry Қы 
а Iv, 


Мы LFT auTO 


ШЕШІ iy 


ан ов d { 


FOR PRODUCTIVITY, PRESENTATIONS, SOFTWARE DESIGN, 
ENTERTAINMENT, LANGUAGE TRAINING, EDUCATION, MORE... 
SPEECH/SOUND RECORDING AND PLAYBACK Desktop Audio sound editing 
allows you lo create custom sound applicaboms — Variable sample rate No 20 Kitz} and 

compression levels. А lour-voice music syniheezer гв included also! 
VOICE RECOGNITION TSA ілу allows you to add voice command keyboard 
macros to your CAD, desktop publishing, word processing, вргеві sheet, or 
entertainment programs. Up to 64 voice commands in RAM at once--mara from desk 
HARDWARE SYSTEM conlains built-in speaker with separate volume and tone 
ссийгоіз, exlernal зревкег and headphone sacks, Enclosure made ol sturdy vwnyl-clad 
$169! Attaches lo parallel punte port wilhout affecting поста! pnniér operation (U.S. 
Рат 4,812,847) Headset microphone, printer cable, 9 vot AC adapter (110 voll 
UL/CSA катра), and comprehensive usar manual included 

QUALITY THROUGHOUT, MADE IN USA. ONLY $218.95 

ORDER HOTLINE: (503) 342-1271 Man-Fri, В AM to 5 PM PST 

Visa/MasterCerd, company checks, money orders, COOs (with pnor approval) | 
эссесі. Personal checks subject la 3 week shipping delay Specity computer type 
when ordering. Add $5 shipping tor delwery in USA and Canada. Foreign 
inquiries contact Covox for CAF/CIF quotes. OEM configurations available. 


30 DAY MONEY BACK GUARANTEE IF NOT COMPLETELY GA ГАВРА 
CALL OR WRITE FOR FREE PAOOUCT CATALOG 


COVOX INC. TEL (503) 342-1271 
675 Conger Streel FAX (503) 342-1283 
Eugene, Oregon 97402 BAS (503) 342-4135 


Circle 76 on Inquiry Card (RESELLERS: 77). 


9,600-38,400bps 
MODEM...$169 


NOW you can afford a SPEEDMODEM. The CHAMP ~ has атам | 
speed of 300 - 9600 bps and 4:1 data compression for throughput 
up to 38,400 bps. Dynamic Impedance Stabilization- provides 
robust performance on noisy telephone circuits, The COMBO = 
adds 9600 bps send/receive, full-featured FAX with VOICE MAIL 
upgrade...total communications capability—-only $279. Both come | 
with a 30-day money back guarantee, 5-year warranty and made in | 
USA. BYTE magazine said our 2400bps modem was "a real 
deal""...weli we've done it again! See for yourself... "зжэр.102 | 


| 4087324500 CALL NOW 800 228 6648 


ANNOUNCING: 


AN ADVANCE IN 9-TRACK OF 
VERY SMALL PROPORTIONS. 


Fax 408 732-4570 


Се баға! Cons ГЇЗЇП. thea ий Tirarê lope (Төле m e world 


While everyone else is downsizing and simplifying 
computers and peripherals, 9-track tape drive manufacturers 
have somehow managed to buck this trend with drives that 
are huge and heavy or awkwardly manual loading. 

Too bad for them. Introducing the OD3210, designed 
and built by Overland Data to bring 9-track into the modern 
office. It’s incredibly compact. Portable. Whisper quiet. 
Uses only 45 watts. And is extremely reliable. No other 
drive has fewer moving parts. Best of all, it's surprisingly 
affordable. 

The GD3210 comes with a two year warranty, expert 
toll-free support, and ihe ODI Special Service Program. 

So call us. And find out why some of the best advances 


are the smallest ones. See us at PC Expo, booth #1480 
1-800-PC9-TRAK 


[1-800-729-8725] 


Әл Fhomr 1-6159-571 5555 е FAX 7-519-571 048) 


ПГ OPERL AND DATA 
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Circle 31 on Inquiry Card (RESELLERS: 32). Circle 318 on Inquiry Card. 


Workstations 


DIS КЕТТЕ External SCSI Drives 
286/386/486, Macintosh, Silicon Graphics, Sun, 

I) | IPLI С ATOR ІВМ RS6000, VAX, NeXT.... | 
Half Shell size 1.4"x5.5"x7.5" weight 2.5 It 


Hard Drives 20MB to 120MB 
OVER 300 DISKS PER HOUR Hermit Crab size 2.8"x5.5"x7.5" weight 4 Ib 
with additional shock mount 
. Hard Drives 20MB to 120MB 
A-Hive Jr size 2.2"x7.1"x7.1" weight 61b 
Hard Drives 20MB to 400MB 
Tape Drives 50МВ to 600MB 
| Floppy Drives 720K to 3MB 
A-Hive size 4.3"x9.6"x9.9" weight 11 Ib 
Hard Drives 20MB to IGB 
Cartridge Drive 44MB 
Tape Drives 50МВ to 1.3GB 


SIMPLE AND FAST FROM 81595. 


TEL: (416) 503-3335 Y oy Yp — — ШШ = 
FAX: nd 252-4084 AM. ARAN IC Tulin Corporation Tel: 408-432-9025 


2156H O Toole Ave., San Jose, CA 95131 Ғах:408-943-0782 


Protect Your Copies of BYTE 


NOW AVAILABLE: Custom-designed library files or 
binders in elegant blue simulated leather stamped in 
gold leaf. 


Binders—Holds Files—Holds 6 
6 issues, opens issues. 

flat for easy $7.95 each, two 
reading. for $14.95, or 
$9.95 each, two four for $27.95. 
for $18.95, or 

four for $35.95. 


NEW FREE 272 PAGE DATA ACQUISITION 
& CONTROL HANDBOOK FOR IBM PC/XT/ 
AT, P5/2 AND COMPATIBLE COMPUTERS 


EEE. SIGNAL CONDITIONING 
"M |* COMMUNICATION 

'\a INDUSTRIAL CONTROL 
ra а PC INSTRUMENTS 

"ЕЙ, SCIENTIFIC SOFTWARE 


Order Now! 


CALL TOLL FREE (24 hours): 
1-800-825-6690 
“SEND TODAY FOR YOUR FREE 272 PAGE METRASYTE 
DAJA ACQUISITION & CONTROL HANDBOOK 


Машай METRABYTE 


440 Myles Standish Blvd... Taunton, MA 02780 
(508) 680-3000 TLX: 503989 FAX: (S08) 880-0179 


files; 
birders for BYTE magazine. 


Enclosed 5$, 11 А 

Add $1 per file/ binder for postage and 

handling. Outude U.S.A. add $2.50 per 

file/ binder (US. funds only please). 

Charge my: (minimum 515) NC 0 0 Sp | 


— Ar иткап Express tatoa putrid fanha Раше add 54. шім Тїз 


Айз» 5-4 метін daier, і тім US 


BYTE i5 


Circle 315 on Inquiry Card. 
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Р5/2 model 555Х-60 meg 
Р&/2 model 70-60 meg 
PS/2 model 655Х-60 meg 
PS/2 model 70-А21.............................. 4125 
Р5/2 model 95-320 meg 
*** Monitor Extra ' '" 


DeskPro Models 
286E-40/120 meg 
3865-20 MHz 120 meg 
386/20E-120 meg 
386/25E-120 meg 
386/33L-320 meg 
* Gall far other models - Monitor Extra * 


——EVEREX- 


Everex System! CALL 
Everex Step 3865X-2 meg 

40 meg VGA card and monitor 

Everex System I| CALL 


Everex Step 386/33-4 meg 
150 meg VGA card and monitor 
* Call for models & configurations * 


We Honor rna de - AGI COMPUTER 


AGI 386SX-1 meg 1595 
Warranties 40 meg VGA card and monitor 
| | ALL F THER MODE 
LU/IPAG Call for details E V AURIS S 


AST 


Bravo 3865Х-40 meg ..................... 
Bravo 3865Х-120 meg ........................ 
Premium 386/25-120 meg 

Premium 386/33-200 meg ... 


LAPTOP 


Texas instruments ТМ2000 ....................... 
Texas Instruments TM3000 

AST Exec. 3865Х/20-40 meg 

Compaq LTE/286-40 meg 


Compaq LTE/386-60 meg Bravo 486/25-120 meg 
Sharp UM OTHER BRANDS Premium 486/33-200 meg 
All AST Systems have VGA Card 
NS N 0 V E L L SPECIALS and two megs memory — monitor extra 
— іп LAPTO Р М ЕМ 0 RY Call for other models 
$2 2 meg Toshiba 3100SX 
Ver. 2.2 — 50 user 2 meg Toshiba 5200 ................................. DISKS 
Ver. 3.11 – 20 user 2 meg Toshiba 32005Х DYSAN 5.25 HD/3.5 HD 
Ver. 3.11 — 100 user ........................... 4685 1 meg Compaq SLTALTE ............................ MAXELL 5.25 HD/3.5 НО......................... 
Ver. 3.11 ¬ 250 user Minimum 10 box order 
WE STOCK CITIZEN HITACHI NEC HOUSTON INSTRUMENTS INTEL 
Toshiba OKIDATA TALLGRASS ALR MICROSOFT PC MOUSE 
AST EPSON ARCHIVE WYSE SUMMAGRAPHIC CALCOMP 
HARD DISKS SOFTWARE SPECIAL NN SPECIALS LASER PRINTERS 
N HP Laser 1110 2550 
CONNER Wordperfect 5.1 NN HP Scan Jet HP Laser 3P 1025 
Aldus Pagemaker Hp Paint Jet 
CP3044 40 meg .......260 | | Ventura Publisher 5265 NOVELL HP Laser Ill ............1575 
CP3104 100 meg .....425 Clipper ... _.....885 Authorized Lotus Ver. 3.1 ........ 365 | | Panasonic 4450 .....1395 
CP30104 120 meg....475 WordStar 6. 0. — 190 ut orize Kodak 150P NEC 2 Model 90......1695 
CP3204F 220 meg ...775 Dea | er Canon BJ 10 NEC 2 Model 290 ...2675 
| Intei Satisfaxtion ТІ Р517 1595 
МАХТОВ PACIFIC TL з Okidata 391 
XT8760E 676 meg..1895 тилин 16 bit Arcnat Epson LO 1050 MODEMS 
XT8/605 676 meg -2130 ^ ec ч тесни HP-7475 Plotter ...1495 Everex 2400 int/Mnp 
Call for Optical and P. 1-2-4 Mem |! Paon m IBM Token-Ring .....655 Hayes 24008 |... 
W.0.R.M. Drives P. One Meg ІР ........ Tokantuli e ИЕ Panasonic 1124.....299 | | Haves 6200 .-......874 
Р. 25 in On d obotics Hst/Duat .. 
Call tor other brands | | io rinas b uod Intel 80387-33 BBS | | More i stock сан 
Corporate Accounts ALL QUOTED 
ше" Computerlane кеш» 
Call for Volume PRICES ONLY 
Discounts Р " " Visa and MasterCard 
Consultants Call Outside California: 1 -800-526-3482 3% higher, 
for Pricing Inside California: 818-884-8644 • FAX: 818-884-8253 "Поп res 
Exports 22107 Roscoe Blvd., Canoga Park, СА 91304 • 1/2 Block west of Topanga Prices subject to change 
Available Hours: Monday - Friday 9 -6 Saturday 10 - 6 “Quantities are limited 


Compaq is a Regestered Trademark of Compaq. IBM is а Registrered trademark of Imemalonal Business Machines. 
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Н. Co. Computer Products 


America's Largest Selection of Memory 


Orders: 1-800-726-2477 Ext 202 Information: 1-714-833-3222 17922 Sky Park Circle #F 
Tech Support: 1-714-833-3364 FAX: 1-714-833-3389 Irvine, CA 92714 


MATH CO-PROCESSORS ss 


nuu 
PRICE ІТ 
BRAVO 486/25 $ 205.00 ыра 
PREMIUM 3865X/18, $ 59.00 
5X20 4 386/25. 33 $ 499.00 оо 
PREMIUM 386С. $ 7900 00 
402. 55SX, 70-801. 70-121, Р.70 WKST А BRAVO $ 270.00 00 $ 22900 
507 555Х. T0-EG1, 70-121. Р.70 | PREMIUM 288 00 { 200 
70-А21, АІ 821, Вб! Fastram 3 289 00 5 269 00 
BESX. 655X, 551.5, 6515. ЗАҒ3077 wa $ 5500 Call for $ 359 00 
B150375(1MB) | 8004! pal ا‎ dp Intel Prices $ 448 00 
6450379 (2648) 80-111, 311 ксп безе 5 £e — 
5451060 (4MB) 80.21 A33 Afi 426000 | LAPTOP MEMORY 
8450902 (2М8) 90. 95 
6450128 (4м8) ! چ د جک‎ ---т теш e 
580005 12-88) | ' CHIPS "e 
(2- *6MB) : 
ETE STANDARD SIMMS сре — 
187. 
I 
MEN Г Er 
$ 1X1 ы ' 
5 1X1 H НЕЗ % 180.00 
256 Х 9-80 5 FE 5 800 £ 16900 
115144-001 $ 14900 | 255х970 $ 258-1 $ 185 $ 3500 
165810001 $ 080.00 Х810 5 25600 3 1% 3 10000 
70 220 
139500 — 24299 | тхрзо H 286 X 4.10 $ 550 3 296.00 
113131-001 8 10500 X 8-80 $ 256 X 4-80 $ 500 275 00 
113232001 $ 28500 х 9-70 i 4464-10 $ 22 $ 16000 
X 9-80 $ $ 250 $ 189.00 
H b o X 8-80 & $ 200 £ 96900 
$ 10800 
$ 21800 
$ 149.00 NTER ME Y $ 199.00 
$ 2900 
$ 0.00 Model Memory Added 3 12900 
5 27900 | HP LASERJET UIP. 1MB MOOULE 6 65.00 $ 23900 
$ 360.00 ТАТ» 2М8 MODULE $ 14800 $ 609.00 
6 599.00 $ 190.00 $ 12900 
$ 89900 $ 24000 $ 17900 
H P LASERJET (i HD 1М8 MODULE $ 5500 $ 59500 
2 $ 14500 $ M000 
$ 24800 $ 999.00 
НР DESKJET $ 115.00 
рак | ӘМ 4019. 40792 $ 149.00 $ 18900 
$ 27900 $ 275 00 i PRO 
$ 47900 $ 179.00 
$ 75900 
$1,209 OC $ 249.00 
^ Cs $ 18900 $ 22000 
$ 249.00 $ 52500 
$ 49900 $ 359 00 $ 22000 
5 49900 8 15000 $ 325.00 
51,399 00 $ 860.00 
81.449 00 $ 150.00 | £ 30000 
2MB KIT ОР 410-8103 $ 24900 qe $1,240 00 
BMB KIT ОР-410-5200 $ 60800 
2М8 MODULE ӦР-110-5101 $ 37900 $ 169 00 
5 189 00 $ 22500 
$ 9900 $ 22500 
$ 14900 $ 22500 
$ 209 00 $ 22500 
$ 8900 
PRICE 5 299 00 $ 50000 
$ 11900 *-- 
$ 7909 $ 8900 : 23500 
3 219 00 73500 
$ 22900 $ 34900 | $ 89900 
$ 79900 
"ER FE 
ET: ‘et 
2000 
LIFETIME WARRANTY ; т "м9 P $ 
ON ALL MODULES Parone CF-170.270 IMB CARD СЕ BAAS H 
0 TERMS: | | 
We Stock Memory for 99 у of the 1. We accept POs from universitas, government agencies, and qualified firms. 
Available Computers & Printers 2. MC. VISA, COD, prepay and approved PO.s only. 
3. We accept international orders 
Ask for Upgrades not Listed 4. We accept orders through tha Fax. 
5. 15% restocking fee on returns within 30 days No refunds after 30 days 
We Will Match or Beat any 6. tio soltwara mum. -— 
i rices are final after sale. 
Legitimate Advertised Price. Р 


Trademarks are registered wilh their respective companies. Prices are subject to change. 


We Carry Floppy Drives. == 
Orders: 1-800-726-2477 Ext 200 m 


Circle 131 on Inquiry Card (RESELLERS: 132). 
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1 F Л 4 » ] E | 
i mid , L FEF == Е ICIL. | = 


NOW YOU CAN AFFORD TO BUY AMERICAN! 
YOU CANT BEAT OUR PRICES OR OUR QUALITY. 


JEI E | Ё s , | > 
; ¥LE j EX AS NS TRU MENTS 
PACKARD | y | OROL. awe 
| „НО, ПР Ш ШІ y , ый 3) e ASER PS S d 
1МВ $69 2MB $111 IMB $59 


3MB $153 4MB $195 - = ы. 
| p ANASC ON IC 
44 20/4 450i 1 


IMB $79  2MB “= 


OTHER 
LASER PRINTER 
3C А A 95 АУА і АВ | = 
OKIDATA: 400/800 
BM: 4019/4019E 
EPSON: EP 
TOSHIB, 
PAGELASER 6 


— T - — aii 


3MB $159 4MB $199 


6000 


UNICORN - 


Laser Diode 
{vistble-red) 


B= 


STOCK 4 
1 59200 


= Output J mW (max) Laser Diode 
e Cure: 85-100 má — (vinible red) 
* On. Volt. 2 3-10V 
r Wiewelengih. ATOM 
* Lena Required 
= Date Sheet А 

Application notos inc 


е Qutput 5 mW (max) Laser Diode 


PRICE 
$49.99 


STOCK # 
LS022 


PRICE 
$19.99 


STOCK # 
583200 


Collim&tor Pen 


(Infra-red) 
а Qutout 24 mW [max | 
a Curent: 90-150 mA 


Laser Pointer 


* Beam Approx 3° @ 100 
yursa 
Quanity Discounts 
Ағи 


= 


STOCK à 
LB1052 


PRICE 


STOCK # 
$39.99 


LSPOINT 


PRICE 
$199.98 


STOCK i 
PS1003 


Disc Drive & Computer 
Cleaning Kit 


Mot |ш а dive cleaner. 
-— but A A computer 
Ceening kil- ОНИН" 
cleaning 
Hurd anti-static cleaner 
screen wipe and 
* сег іне 


Disc Drive Head- 
Cleaning Kit 

Includes сат 
n пча andheed- 


cleaning Au 


„ч ш 


Circle 111 on Inquiry Cord (RESELLERS: 112). 


At GP Digital, Inc., we have some of the highest 
standards їп the industry. That's because Made In 
| the U.S.A. means something to us: Higher Quality 
| andReliability together with exceptional value (plus 


а lifetime replacement warranty!) 


е Lowest Memory Pricing in the U.S.A. 

• All Boards Manufactured in the U.S.A. 

е Lifetime Replacement Warranty. 

е We Offer Quality Service, Warranty and 
Technical Support. 

ғ Same Day Shipping. 

e PO's from Qualified Firms, Universities 
& Government Agencies, Fourtune 1000. 

е Dealers Inquiries Welcome. 

ғ International Orders Accepted. 

ғ 100% Compatible or your Money Back. 

ғ We Accept Visa/MC. 

ғ Follow your Package every step of the way! 

• We Ship COD. 

ғ 20% Restocking Fee on all Non-Deftective 
Retums and Refused Orders. Authorization 4 Required. 

» Se Habla Espanol. 


YOUR І.С. SOURCE & MUCH, MUCH MORE! 


e Output 4 mW (max, } 
e Current: 20 mA 


Laser Diode 
(visibte red) 


“Ойран $ mW (тх) 
e Сангелі бй má 

à On. Yol- 22-23 0V 

ч Wigeniengih: O70NM 
21608 Required 

* Gale Sheet А 
Application mien іле 


Laser Diode  * Output: 3 mW {mar} | 
(Infra-red) — = Curren 86-100 mA | 


PRICE 
$89.99 


PRICE 
$69.99 


STOCK # 
SB1053 


EPROMS 


= STOCK а 


59211 


Anti-Static 
Screen Wipes 


For staic-senprtive 
spplications. Dupino 


STOCK # 
581099 3'4" Kit 
SB1100 5'4" Kit 


PRICE 
$6.99 
$6.99 


X CORN 
e) LECTRONICS 


Circle 292 on Inquiry Card. 


pechs, individually 
© —_ wrapped 


STOCK " PRICE STOCK N 
SB1105 3%” Drive Kit 51. 99g 581104 


10010 Canoga Ave.. Unit В-8 = Chatsworlh, GA 91311 
OUTSIDE CALIFORNIA: (800) 824-3432 (Orders Only) 
IN CALIFORNIA: (818) 341-8833 
ORDER BY FAX: (818) 998-7975 

Minimum Order $15.00 = 24-hour ordering атаве 


4116-120 
4196-150 
4115-200 
4116-250 
4154-100 
4164-120 
4164-150 
4164-200 
4418-120 
4416-150 


$311000- 100 
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4 ТЕ З 
VOICE M hile TELEMARKETING 
' CALL PROCESSING 
Let Powerline transform your PC/XT/AT/386 


into а multHine ng command, д 


E center. Have you рие intell 
| procesa your sales, inquiries mes- 
" Меи Ling een сч 
ҢІЗ теке $295.00 
Mulli-Line „ase a» 895.00 
POEM packages гади] 
bmp au — © 


g 1 

Ё Call: (415) 522-3800 

ў Е ішігі 522.5558 x мд 
TALKING TECHNOLOGY, INC. 

it АПАНТЫ AES ALAMEDA CA ы Май 


Circle 275 on Inquiry Card. 


IMAGING CARDS 


= Complete software 

» Real time grab/display 

= PC/XT/AT/386 compatible 

CV-512 Advanced 8 bit board 512 x 
480 ar 256 x 240 (4 images). in/out 
LUTS. 4 inputs. “ping pong” buffers, 
24 bit RGB output $795 


CV-02 256 x 240 x 8 bits, 2 inputs, 
cursar, 24 bit RGB output $495 


CV-03 6 bi Cy-02, 8 bit M^ $395 


Control Vision S 


PO Вох 596 Pitsburg. Kansas 66762 
800:292-T160 316-231-6647 


Circle 69 on Inquiry Card. 


BUILT-IN UPS 


шоматтзас 9365 


The POWER SOURCE replaces the 


power supply in your AT/386/486. 115 
auto-recharge battery powers PC and 
monitor for up to 15 minutes. Surge sup- 
pression, Audibie alarm. Full-size and 
Baby models, Desktop and Tower ver- 
sions. Call today for immediate delivery! 


PUISSANCE INC. 


35 Basswood Ave., Agoura CA 91301 
(818) 707-3613 Visa/MC/PO 
"PUISSANCE means POWER" 


Circle 233 on Inquiry Card. 


9-Track Tape Subsystem 
for the ІВМ PC/XT/AT 


к | 
F I Imi ET 
u can exchange data files berween 
BM PC and any mainframe or mini- 
| uter using IBM compatible 1600 or 6250 
ВРІ Track tape. System can also be used for 
a backup. А Балды: rate is up іс 4 
bytes per minute on PCs and com- 
ы» es, Subsystems include 7” or 0%” 
| streaming tape drive, tape coupler card and 
DOS compatible software. For more informa- 
tion, call us today! 


[JUHLS THR. 


9621 Irondale Ave., Chatsworth, CA 91311 
Telephone: (818) 882-5822 


Circle 234 on Inquiry Card. 


UNIVERSAL PROGRAMMER 


Us $475 
9" PAL EPROM 


GAL 9748/49 


PROM 87С51... 
EEPROM 87С751 


5ns PALs 

4 Meg EPROMs 

16 bit EPROMs 
Paris added al your request. 


FREE software updates on В85. 
Powerful menu drivan soltware, 


Call - (201) 994-6669 


Link p Graphics, Inc. 
66 ‘= Dr , Laangston, NJ 07039 
FAX (201) 994-0730 


Circle 161 on Inquiry Card. 


803X/5X Development System 
Best Price/Performance 
li IN CIRCUIT EMULATOR $495 | 


RKK Emulator Memory » Single Step 
64.000 Break Points © 121 іг Internal & External Clock 
15K Trace Buffer е Сни PUR Sap morts 8131, 12. 51, 52 


ASSEMBLER 


Ful! Arithmetic & Papa ame Support Un- 
— levels of Marte 


files and conditional 
v. Intel, Mati rin питра cuipui Files. 


SIMULATOR 5100 


User defined HT windows moniter all the operatrares 
performed by microprocessor, Trace files builds up 
history. 


EPROMS/8751/532 PROGRAMMER эч 


> Programs 24, 28, 32 Pin EPROMS and 40 Pin 8751, 
87С5), 8752. 


COMPI ЕТІ SYSTEM 
Advanced Microcomputer Systems, Inc. 


ITI N W. eith Mace. Fort Lauderdale, FL. 11199 
PHONE: 305-975-9515 * FAX; 305-975-9698 


1-800-972-3733 


Circle 18 on Inquiry Card. 


VIDEO FRAME GRABBERS 


MODEL RESOLUTION — 

HRT 2564 250 x 256 x 4 495 

HRT 256-8 256 x 255 x 8 795 

НЕТ 512-8 512x512x 8 995 

HAT 512-224 512 х 512 x 24 1995 

- [BM PC/XT/AT COMPATIBLE 

- DIGITALIZE IN REAL TIME 

- COMPOSITE VIDEO IN 

» 24 BIT RGB OUT except model HAT 256-4 

16 нус gray scale out 

- SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES 

. FREE SOFTWARE UPGRADES TO REGISTERED OWNERS 
- FULL CREDIT ON UPGRADE PURCHASE ІМ FIRST YEAR 
RETURN OLD BOARD AND JUST PAY DIFFERENCE 


HIGH RES TECHNOLOGIES 
F H ро 80х 76 
LEWISTON, NY 4092 


PHONE 416-497-6493 FAX 415-497-1535 


Circle 128 on Inquiry Card. 


200 MHz Logic Analyzer 


к yl 
“200 MHz max sampling E 


“24 Channels Timing and state 
* 16K samples/channet 

* +6 Levels of tri gering 
“З External C and 12 Qualify lines 

a Variable, TTL, ECL threshold levels 

* FREE software updates on 24 Hour BBS 


$ 799-LA12100 (100 MHz) 
$1299-LA27100 (100 MHz) 
51899-1 A27200 (200 MHz) 
Price та complete Pads and Sowane ес 
Call - (201) 994-6669 
A Link "anion Graphics, Inc. 
6 4 Sparrow Gr. Lnangsion NJ 0700 
FAX (201)994-0730 


Circle 162 on Inquiry Card. 


9 Track Tape Subsystem 
for PC/XT/AT/386/PS2 


Best Quality * Lowest Prices 


800/1600/3200/6250 BPI 
CALL 1-800-266-4827 


Laguna Data Systems 
26941 Cabot Road 
Laguna Hilis, CA 92651 
Tel; 714-357-0497, Fax: 714-367-0508 


Circle 157 on Inquiry Card. 


PROTÉUS " 
.. CAUSING A SEA CHANGE IN AFFORDABLE INSTRUMENTATION 


As the Gr зек God Protéus could assume many forms, so can our Protéus. With 

oftware modules and corresponding adapters, Protéus can transform 
а Universal Device Programmer, Data Logger, Universal Controller, 
Ме Power ^ оа Universal Device Tester and PCB Tester. 


PROGRAMMER 


тығын d 


ALGORITHM 
DEVELOPMENT 


The New Wave in | 
irumentation » 


" Standard IBM-PC 
| parallel printer port; 
| Optional detachable 

АВМ-РС compatible 

| computer for stand- 
alone operation; 
Built-in Power Supply. 
Flexible yet powerful 
Algorithm Development 
System supporting Symbolic 
Pinout Mapping allows CONTROLLER 
customization of all 
applications according to 


specific needs. Add new | =< 
programming algorithms, м v “. 
implement On-Board г ЖЕУ 
Programming, create к, | == = 
custom test programs. cue | 

prog POWER SUPPLY 


Up to 296 overcurrent 
protected mixed analog & 
digital pins/channels; I AN 
Voltage Source & Sink, 


Universal Programmer 


| supports virtually all devices І ә = 
| оп the market and features: $ = 
True Self Calibration/ fram 2% г TESTER 
Diagnostics, Programmable | =a — — 
Current Generator, Part | [Basic Unit with 
Insertion Sensing, Continuity | Programming Adapter 
Test, True State Machine supporting up to 40 pin devices; = 
Testing, Handler interface; Detachable computer shown | be 
| Adapters for Gang, PLCC, etc... in photo not included.) ~ ў 


(408) 730-5511 
вас MICROSYSTEMS ING. Fax (408) 730-5521 
orth Pastoria Avenue, Sunnyvale, CA 94086 USA Circle 46 onl iry Card. DISTRIBUTORS WANTED 


и тт е { “Ж ЖЕ ЕЛДА ëe 


BELOW DEALER COST 


сайысынан LIUM када E tds „тч 2... 
*We Guarantee Lowest Pricin 


MEMORY SPECIALS 
P52 30/60 BOARD ww ZENITH MEMORY AT MEMORY DOARD 
* 2MB Modules + For Zenith 2248, 72861 Р & 23865X А a QEM packed а warran 
Қы id. yon D Bl wen SMS * Corpalt with Zentn part 0605-1 Mir oo ee е 
UST 109 UST аме — YOUR PHICE 19999 esch Шин RR Due Fort inasre n 
ary, 1: 99% оту. я: 848 түш: 84% TOSHIB A SPECIAL OKBOARDONLY — 2MEG | AMEG AMEG 
Т АЕ 2ME 109% 2199 3198 — 449» 
а For PC-AT, 128K exp. JMO. 2 serial. 1 parame & s upgrade = For Toshiba T-1200XE, T1600. T3100E. 
SuperPak 50 ‚ {ree 5кеккск Ta100SX, Т-2%05Х T5100, T5200 А T8500 (Specify Model) Brat 90 same excep! uses 1Мед X 9 Simm 
UST 39^ YOUR PRICE 7900 LIST 430" — YOUR PRICE 149** 129% 249% 349% 499% 


topi; {BOARS 4 MDOULES). (|||) ` TOSHIBA MEMORY: IBMOPSVZ (BOARDS: & MODULES) 


Же Мғғзезу i a ІВМ 
ын. Ms Ure Price Toshiba Model Added А-Т Low Price (Gh PEZ Model mel Equix. Pan Ё E. 
gs = ay 7965 змн Ki 13012 001 м PORTABLE 200 X 1MB BO м PASS "pem PS 25/786 SHAK Kit 3965349 nm 
rani Re 4 ме "ХЕ 5 XELE 246 BD PC 14 РАВ Т2Џ ти 30286 506 60 2MB кл 30 5360 "m 
DEREN b= раи TAGS A wer PORTABLE Тізе 2м 80 Озю ы FSF SIL 5 565 бӨх MEAM £45050 г. 
c pa ай - -— PORTABLE T3300e 2MB Kj IPC9-PARSATU ium [Abus istae on Enmon Bd 1497230) Tm 
DESKPAD Lp Y06065-001 твт ТАВ — $-РАБЭ(У) EESK д 655Х ап Modum MIAN or OF SFT Хғ 
= Kil po 129€ "is 22 60 КЕ ене kr (Above Ита on System 64) лғ 
| | 844 — PORTABLE T2200 эме BO кєл о” азығы d мып мөн мын Me 
кї 1082-0! ЗР PORTABLE T32008X 2MB KA РС12 PARXUZU түз 
7061, 061. 121 9B омы бабам uen 
DESKPRO MG Board n ! = AMB КА PC12-PARJOU ca AM АЛЫ NIB Sadat SEN om 
3865 4MB Board 5 1 3999 PORTABLE 15100 гән BD ne т" е 
IMB Module 1 104= DESKTOP eon. зм ul же — 00-04] IME Мофле Баз” жом 
112524-001 сг" GA ТҮЗІ = жесе eu PS/2 80-111,:21.217 221 248 Module Бай??? wwe 
DESKPRÜ (мв Module 113131-001 wee BOA2! A3! AME Module 6451060 зме 
| 3B, 25 280E AMB Module 113132.001 ae THER ZENITH 1 MEMORY. ۳ n НІ ZAME Board 615605 OF жж 
DESKPRO IMB Soani V 44-001 d ALL Y 214MB Boan 34FXVT OR m 
АМБ Board 113845-001 жен ы мето : lenit - V ram ше Board HFH! pig 
DESKPRO 2MB Module 115144 sent T» Motel ' Price 6450902 tw 
BMB Module 116561-001 ror 386/33 37E R820 'MB Modux AE EA50178 p 
SYSTEMPRO TMB Моййе 118568-00! сазы AMB Module ГАЗВООЫК ры. adn 'RA CHIPS: i 
| LES » 23962533 1MB Module 2АЗБООМЕ ван M: MIPS): + | 
PORTABLE 512% Ki 10733 1-00) же 248 Моде 2А3800М0 um 
" IFC BD 107808 O0! Se 12482280.P Z385SX ——— 2MB Module 245061 ue терді ca мз іне = Е 
EXP BD 1078311201 249 | ü af с. warn m Е “vs p = 
2MB Kit 107332-001 Him | TURBO SPAT 306380e ума KA ТАЗОЗАМЕ zem A4 мз, n p^ т оп 
SL286 IMB Module 110235 001 | AMÊ Кд МА fe дА Oe 1 = Б> E 
* 7- ' жа- 
1767258 512K Board 11707-001 "T ; ge 0 ки Ev چ‎ IE (ма! О APA. SS БРС. 
jê Board 01 007 Tp 2М8 Kit 24180-87 ттн | | | | Н 'LASER ШЕТ. МЕМОВҮ iil. 
PORTABLE іме Kat 107657-007 Жз SUR 286 тр 34505 ue harm 
| 38020 INTFC BD 107 707-001 i 1 TT : Memory “ HP Your 
"IG EE А | BOCA ‘MEMORY BOARDS 1: | ж= мз nde Pan um Pies 
SUS Modua ЙО) io DLE ELT UE EI : "e po Ped cT 25 
e اه ا‎ Кт Мола 10830401 қ - МКАЛАМ XT ы Meo Board Uses 250K D-RAM тиед SofTware for HF & iun Ма Minen 33474A/B Gh 
тен - палог у pninrspooier HPRP Module 7 Ld 
ияр 15ІММ MODULES: || | 11 4 | LIM EMS 40 Memory Denver -9900 2, 21990 ius мод НА om 
| : гі BOCARAM 507 (-2Meg Ва Works иҮР5/2 50 502 0 CANON | ha 1MB Мое MA 109% 
тылын s UNS MONS SONS ЫЗ ИЕ ¢ 600 wai cite ram Uses Meg ААМ OK ОПО rnin 10000 LEP 1MB Module МА án: 
296 x Э IBM ч" UL m. М4 Que BOCA PLUS BAA BO OK-BMeg Bd 40 LIM Compal New 5 Year Мап 811 BIW ent ZMB Module So 190 xm 
Meg 38 Appie - §= = ты уи е 00% Of MEMS 4MB Modo МА rum 
Мел ЭВМ 55м Age 5m ән ин Lonvenbonal Expanded & Extended Memory Supports 052 LIME IM LASER а Board 1039136 um 


“о 
«| 


ERSTOCKED CL EARAN EE a mvt 
4552150 MEG TAPE BACKUP: :::: |.:;: DAISY WHEEL PRINTER |) 1. :71МЕб НАВО ӨНЕ. 


» Manutactured Dy the Best Wange parteS!50PK СР Letter Qua » Minsente 3085 » 6 ww эж. 


+ Lompantee with MS DOS. NOVELL, SCO Xan " ә Manufactured by Resd = MEM - 20MS - 7 High ў 
pack ahon systems е Com led xit + | е a HÊM Centrorscs Parallel Wwertace umts 2 Works om XT or мй De С b a 
uif cave & manual в FHEE e аи С New 90 day warranty List өз Your Price | ‘ 199 S Corte vat Озу ae 
PP 193 "ГІТ! Е д ДЫ] سا‎ Д а с. ا‎ eee ай. ы Їй اا‎ 
بم‎ | -g00 W POWER: SU EE . ны * Don i setti MH ШЕП MACKIE: QTY WITT 3: 
rm = & 20 ME NES ҚҰ BOT қын; — малына a OAT? бін; — мағын 
= ия AT Рарісетет - ^ Арк 1 | lay the ral Іп i BoRT-1 К E тату 
vei о обн "rice 4 ciu ый core ез каены: TABLES e 5 ye warranty " игы BASED MACHINE OTY LAITY 26 
List 899 Your ce 4900 Meg — List 1 Your Price 5904 қоға 5M - 802674, бын: — Mee 
150 Watt fos XT ғ 10 tor 4854 each Роме — Lis! 2498 Your Price нұра und do cs ом 
l EAR артар кее» eit am хы — етт oe mee ши ба ‚_ месе. ОД Тың; — maim 
ARNT! "HAN D ‘SCAN! { ER 423 | `, BAKEY KEY BOARD: : |. | 
T EI 5" за wian деспот Window; Paint | МЕР LETS Wn a XTA A 36 imi Е [e FAX CARD: W/2400: BAUD MODEM: 
Compal mH PageMaker | murs Рий | Ма”; 3 Li Works on 5% " 
COMPLETE — s inches, папасе сә. гий scan unity software аш Hagh Quality by Mesum DIKEY - ^ ftnt Lo H — T. | te 
ae = (ару sow мү Бойда pa a Di 
LIST {з= — 119% gry sè: 10899 ary 106: age ust т» Your Price 1900 — iuc List 695. Your Price “1490 
газ velint E OLE LUE Ll ҺЕЈ ON танды EIN 77 | 
pgn [MODEMS ii CONNER: ‘HARD ‘DRIVES! i шю 
e Ful Eomae «hoo Speaker i wiih Volume Contro = pam MODEL. ш ACESS TWE INTERFACE DAME * MCONTROLLER 
42 Baud Transmission Rate « Addressable СОМ 1234 Т rm me sr aang ЖЕР IDE $219 271 
и Coripatible ІМ PC ХТ, AT А Compatibles в 2 Ye Manu War сем 104Meg TIGE IDE уиме 37541 42те TSC MEH $ им 
E Fut е Operation а Complete w/Software a Aulo Dis/Auto Answer CpMma — 125Ме0 Tomar ux жн Doo ЕЕ е S з e 
MR P pw LIE и Бы паа 6 шы ра = Do B н 
ws COMPUTER SYSTEMS. 220-0002 IH] з me жш uu ME. 
АРААН" Дамыл DID! | H | SU BOTE 7Amsec MFM pipe 5n 
ВАЗЕ ELUDES. АГ Әуе Case — 200Watt Pwr | 2Мер ору Ж Соя — map 2 IO S BM uM че ut рп nm 
"Мед memory üt Kevünari. t2. Mondor » 1 Yr War Tested А Complete | ШЕ Ое ИЮНУ sm BEN WD Controter HO опу 1% ТІМЕН Mom тутж 525 PU 
— Yun; 66% 803865 — 33H; 1980" 005 201 бәм LETTER 720K & 144 Drives, 644 STZHDA TEMA timer (DE sum sum 
803896 — MHZ 5х 899" — 60486 — 25Мн; 2257 ТІ л АТААН 
27722 Ж ий what you want * Сай for Әйелді FB ups | ЕН E | VIDEO CARDS О с; 
+ 4 YEAR 14-4] tær =b- | is zl. ER E A 21 ыш ШШ г ШЕШ йг Май ш |н à 
! WARRANTY , 14-4 MONITORS 1711571 мен ТЕЛЕ” a MO. Fyr”. SWA БЕТЕГЕ e $ HAME 257 - IS — 3” [rA y n Sper ZIM бол Hercules Сотоююе) w? Pon 
14° VOA MULTISCAN 1024 X 768 28 Dot = New 1 Yr War e А Жрруз ant PC сорашу & can by replacements іу coker талас; WGA Card 1024 з 168 256K Erp 5 “н 
14” WGA DEMO 640 x 480 31 Dor + J Mo War ә Looks New — 299 ! ww warn © Sto” тоу add 9 STB me EGA Cara ж 


ORDERS ONLY Мариас sori A ler Convenience өңің. АЛ protects ind party. М0 SURCHARGE FOR MC/VISA 
* WE ACCEPT INTERNATIONAL ORDERS 
800- 654- 7762 * WE ALSO PURCHASE EXCESS 
INVENTORY—FAX, onc CALL 
702 294-0204. a S FAX 702-294-1168 
5: M-F 8:00-8:00 PST ғ SAT 9:00-3:00 PST жм. ит. 
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MEMORY UPGRADES 


IBM PS/2, APPLE 
AST , COMPAQ 
HEWLETT PACKARD 


IEEE 488.2 


ZENITH , SUN MICRO 


STANDARD SIMMS 
LAPTOP MEMORY 


Onboard Intelligence For [BM PC/XT/AT/386 
» 16 MHz 80C 186 for general processing 
• 20 MHz DSP56001 for digital signal processing 


Software lor DOS, | 
| UNIX, VMS, ттепи-@пүөп 
and icon-d'rven environmagnts 


» Sustained digital signal processing of 10 MIPS 
» FFT and FIR filtering without programming 
+ Acquires analog and digital inputs to 235K s/s 
* Buffers and processes input data as required 
* Upduies analog or digital outputs to 250K 5/5 
* Over 100 commands without programming 
“ Custom commands may be written in C 
Call for FREE Demo Diskette 


(206) 453-2345 


р 2965 116th Ave. М.Е. 
LABORATORIES M Bellevue, WA 98004 


FAX (206) 453-3199 


(NEC, TOSHIBA, APPLE, COMPAQ) 
LASER PRINTER MEMORY 
( HP. CANON, TEC ENGINE) 

NO RISK, BEST PRICE, BEST QUALITY 


aS 


433 Н МАГНЕ ПА AVE SUNNYVALE CA 94088 
TEL (408) 745-1590. FAX (408) 746-1583 


1-800-292-7771 


ЕЕЕ 488 extenders. analyzers 


' converters, analog UO, and digital VE 
Call for your free IEEE catalog 


(Otech 


IOtech, Inc. « 25971 Cannon Acad 
— Cleveland, Сено 44148 » (216) 439-4081 


Circle 12 on Inquiry Cord. Circle 195 on Inquiry Card. Circle 144 on Inquiry Card. 


PROMPT DELIVERY!!! 
SAME DAY SHIPPING (USUALLY) | 


ROM Based 
AT Systems 


kamay lar alien ALL mm | 


DYNAMIC RAM 

4M Board for hp L's w24B 5148.00 
4Mx9 BO ns 190 

1Мх9 

1Mx9 


IT 3C87-25 
Si 
её 


$425 
к л 
Bo 2o22n58m» 


8 85289 553255888 


*Expert technical 
e HEX tle utilities 
included 


80387-23 
СҮНІК 5440 


Single Board Computer 


Run DOS and AT object code from ROM 

Serial, Video, Flop, Keybd, Printer, options. 
448-8500 NEC V53 uP, runs AT Code, 12mHz, 51:15. 

Use standard Pc/At cards on backplane. 

4MB Ram, 2MB Rom, 512K Sram-battery. 

5 Serial, 2 Parallel Ports, Clock, Watchdog. 


| . $379 
AVOCET е] uos KILA 


120 Union St., Rockport, ME 04856 
Outside US 207-236-9055 © FAX 207-236-6713 


The source for quality oembeddaed-system tools 


R 
2704001 632Кх8 150 ns 
D28F010 128Кхв 150 ns 
27C1000 і28кхв 150 ns 
27C512 вака 120 ns 
2712B teKx8 250 ns 
STATIC RAM 
1 Mbit  :29kx8 100 ns 
62256LP 32Kkxs 100 ns 


5120.00 3210.00 


387-20 80387-25 
ҮНІХ 5310 CYRIX 5370 
2 ъф 

oo wA 


rer mess. | 144 
BECEWED HY 


Pa: 303-786-9983 BSS Нати Ave Boulder CO 80304 Ры ki Hi see 


Circle 30 on Inquiry Card. 


PLD Design 
Software 


et Started with CUPL™ for only 
$149.95 


rSound. 


Program 
Your Chips 


In Sets of 4 for $495.00 


Sounds,Import Mac, Amiga Sounds 


IBM-PC DIGITAL VOICE / SOUND 
from only 520422 $239 - $640 =" 
Pro Quality Software / Hardware 


- in use worldwide, even Japan! 
30 Day Money-Back Guarantee if nol Satiafied 


e JUST LIKE HAVING А CASSETTE TAPE RECORDER IH А РС 
e Fastest, алаты! Edilors with the mos! featured far tha price 


Now you can have a PLD Starter Kit 


Special offer Now Includes:| 


| that gives you all the horsepower that 
the CUPL PLD compiler offers, at a 
fraction of the cost. For more infor- 
mation, call 1-800-331-7766 or 305- 


| 974-0967. 


LOGICAL 


Circle 163 on Inquiry Card 
(RESELLERS: 144). 


Free UV eraser, CUPL starter Kit and 
a $300.00 Factory Rebate with the 


PDT-1 EPROM, LOGICAL 


EPLD, Micro DEVICES, (мс. 
Progamrner. 


1-800-331-7766 


Circle 165 on Inquiry Card 
(RESELLERS: 166). 


гиб Our Vh ағы bo Lasni Арг TOF. Ye 
by Silicon Shack Ріғ:4й8-546-4521 FAX 408-174-4412 
5120 Campbell Ave. 4112, San Jose, CA 85130. 


Technical Info./Orders: 800-969-4411 
Ask for FREF PR 1 TALOG. 


ACT CATAL 


Circle 258 on Inquiry Card. 


"8051/8052 
BASICCOMPILER 


Saves Time And Money 


s Compatible with all 8051 variants. 


е Supports floating point, integer, 
byte and bit data types. 

e Code runs 50 times faster than 
BASIC-52 interpreter 

e Flexible memory mapping options. 

e Trace command for debugging. 
Improved error reporting. 


$295.00 


Upgrades: vers. 1 to Vers. 3—$125. 
Vers, 2 to Vers. 3—$75. 


603-469-3232 е FAX: 603-448-3530 
4 J Binary Technology, Inc. 


Men T 9 Р ыза» hare IS 17А. , тт | 


Circle 37 on Inquiry Card. 


8051 68HC11 


ати ۳ EMULATORS 


| 
x sd а-ы? = 


‚ (02) 654 1873 
(0222) 38 76 38 
+31 1858-16133 
(514) 689-5880 
(42) 65 81 11 
90-452 1255 

4401) 69 412 801 


„. (091) 7710010 
(02) 784 7841 


ұлы; 41 05 
_ (02) 7640215 
‚ (02) 281.9596 


NOHAU c CORPORATION 


51 Е Сатроей Avg « 
(408) 866-1820 FAX "rem MN 


The ҚАНЧЫМАРға, the Sew l'erforimance 
caller ін Personal АЖА Syste 


`" intei 6048633 СРИ 

' 25648 oxletnal cache 

' AMB memory (?0ns) upto 32МВ on board 
' Shadow RAM for video & system BIOS 

' Week 4167 nument coprocessor sochai 
* AME BIOS 

' 1 2MB оғ 1 44MA Floppy (сі дегуе5 

" 20OME 16085). HDD veh 68K cacho 

"2 tena and 1 paralel роп 

' 301 Keytromes keyboard 

” Deshiop casa 


Call for other Motherboards 
and Custom Conligurations 


О 
- 
ct 
= 
С) 
x 
СС 
О 
> 
co 
ea 
Te) 
со 
ч 


Circle 150 on Inquiry Card. 


| усаг on-site service а N. д ¢ anaa 


16-BIT RESOLUTION 
ANALOG-TO-DIGITAL 
CONVERTER 
12,000 SAMPLES/SEC 
for IBM PC, XT & AT 
SINGLE PIECE PRICE 
$475 


We manufacture a broad line 
of data acquisition and control 
hardware and software for Apple 
and IBM computers. 

Cal for quotes on custom 
hardware or complete systems. 


LAWSON LABS, INC. 


74 4th AVE. W.N. 
KALISPELL, MT $9901 [t 
800 321-5355 or 406 257-5355 

| FAX 406 257-5572 


Circle 160 on Inquiry Card. 


MAXELL • SONY | 


VERBATIM е BASF 


100% CERTIFIED е LIFETIME WARRANTY | 


Each as low as Blank — formatted 
5.25" DS/DD  À$.39 .49 
5.25" DS/HD 54 .84 
3.5" DS/DD „59 .79 


3.5" DS/HD .99 1.29 
Mix 'N Match Quantity of 300 in bulk 
includes Tyvek sleeves and label kits | 


800-222-0490 


NJ: (908) 431-5300 * FAX: (908) 462-5 5658 
о 24 Hour Shipment к 


MEGASO}t 


PO Box 710, Freehotd, NJ 07728 


Circle 176 on Inquiry Card. 


MULTIMEDIA BOARDS 
HIGH RESOLUTION 
REAL TIME 
VIDEO CAPTURE/DISPLA Y 
*УМ24 24 bit 16 Million Colors 
*VMBW 8 bit 256 Gray Levels 

Both 512 x 480 Resolution 
And NTSC In/Out 


*VGATVH Outputs Your 
640 x 480 VGA screen to 
VCRor TV 


ІВМ AT/386 compatible 
| Year Warranty 
30 Day Money Back Guaranice 


EECS 


1753 Mass. Ave Cambridge, MA 02140 
Tel: 617-498-9838 FA X: 617-491-6808 


Circle 98 on Inquiry Card. 


* A/D. D/A, DIO 
* Signal Conditioning 
* R5232/422/485 
* Industrial PCs 
© 286/386/486 
CPU Cards 
* RAM/ROM Disks 
* Application 5efrware 


Free 120 page reference guide for quality 
minded, budget conscious engineers. 


408-293-6786 


1410 Tally Rd, #115, San Jose, СА 95122 FAX а-л 


Circle 16 on Inquiry Card. 


Is your laptop still chamed (o an elecinical шісі? Are | 
you frusirated by limiicd Ny life? Solution.. 


3 A"x12" solar panel coflacts outdoor and indoor кін 
and changes п into OC eiectcity (14.5 volts @ 100 
пайа) 

J Adds up lo ONE EXTRA HOUR ol computer use 
when ‘boosting’ 4 charged taplop during а remote 
work RESON. | 

 Detvers a ug rS ld | 

laptop нц тт", | 

J Elirninates Ihe hassles of 97—00 
downconverigrs for the iniemabonal traveler, 

gs Seir = атайын Eimer the sam and is not 


harmthil bo fhe maram E 


Far total laptop portability at оту $89.95. call; 800-336-6644 


580 South 190 West, Suhe 7, Provo, Utah $49 IA 


Circle 261 on Inquiry Card. 


WE MAKE YOUR 
ELECTRONIC DREAMS 
BECOME REALITY 


Don't want to work 9 to 5 the 
rest of your life? 
Take a chance on YOUR IDEA. 


CALL TODAY. 
WE PROVIDE: 


Hardware Design 
Board Layout and Manufacture 
Parts Selection and Purchase 
Product Testing 
ASIC Design and Delivery 
Reasonable Rates 


EECS 
1753 Mass. Ave. Cambridge МА 02140 
Tek 617-498-9838 FAX, 617-49] б! 


Circle 99 on Inquiry Card. 


The Mother of All 
Boards! 


COMPLETE 


[ RELAY CARD SMART STEPPER 
T mns CONTROL (MOTOR CONTROL 


е Microprocessor control of 4 
Unipolar Stepper 
Motors 

e Selectable , 


1 
nt ; 


* LEDs for status = e FCC registered interface 


e Audio Input and output 
e Оп hook/O0ff hook v A 
e Incoming ring detect "We _ 
e Touch Tone Dialer А. кб 
e Touch Tone Decoder 
e Call Progress 

(Ring, Busy, Dial Tone) 


DIGITAL 1/0 CARD 


FAST 12 BIT A/D 


е Conversion time:10 S STEPPER SUPER e Three 8 Bil VO ports 
* 8 Analog Inputs MOTOR VALUES! e Direct or Strobed VO 
е Range: 0-5V Nominal e Size 23 © 60 oz-inch a e 0/51 TIL Levels 
Ere * 1.8" Step н 


i M 


Power Supply .........: ' 
Standard Cable........ : DIGITAL INPUT 
Е —— өөө 212" Latched Version Available 


> | * Read Switch Closures 
` | © Optical Isolation 


' | Temperature Sensor. ... $ 


Compatible with: 
e ІВМ 


e Apple 
e Commodore 


e Tandy 
e Microchannel 
e Dell 


ЖА ALPHA itt 721 1-800-221-0916 
303 Linwood Avenue, Fairfield, CT 06430 USA Call (203) 259-7713 or Fax (203) 254-0169 


‘By UPS Ground la continental USA 


Circle 15 on Inquiry Card. 


6809 


Single Board Computer 


mmm — nnt — Ж 2, 


N \ N 

бай 7 кірі, "M оба}, яаая 
RAM, EPROM, reat-Hime clock watchdog 
Іштен, 44-нті 45. x & 5. PCR 
EXPANSION MODULES: БАМ EPROM, CMOS 
RAM batey. analog O, serial I/O, 
parallel 150), eoonter/irmer, "ЕЁ А АВ, 
EPROM programmer, floppy disks, 
cassette, breadboard, kaybooarnd/ display. 

| Wintek Corp 

IET E TT 


| Lafayette. IN 47904 
147-742-8428 


ХТ/АГ5 


ХТ/АТ Adapters 
LPT Sera -=p GPIB-IEEE4Ag 


P32, PC/XT/AT. & nc ADB 


P Ear ШШШ 


Ll TM Mw 


1-800-533-6116 
Method Systems, Inc. 


3511 Lost Malen Road + Wilaughty. OH 44004 - 218 942-2100 


Circle 182 on Inquiry Card. 


DATA ACQUISITION 


* Systems for Lab, Factory & Field 
~ PC Sottware Included 
. Serial, Modem, & Bus 
* Stand Alone Ability 
* Laptop & Handheld 
» PC & MAC Cards 
' Inexpensive 
* OEM & VAR 
* RTU's 


Manuytaclurers a! Measuremenm 8 Соп sys 
tems tor Laboratory. Industral 5 F alg appica- 
ans Specialists ın Baleary Powered systems 


O 
J 
е 
H= 
Е- 
> 
ш 
= 
ш 
(c 
- 
Л 
«t 
ш 


Call tor appbcahans into (201) 299-1615 
А РО Box 266, Mors Plans NJ 07950 USA 


ELEXOR 


Circle 102 on Inquiry Card. 


New Schematic and PCB Software 


With support lor extended and expanded 
mamory, HIWIRE 11 can handle your mosi 
demanding schematic and PCB designs 
quickly and easily. The unique HiWIRE 
editor allows you to display and edit 
schematics and PCBs simultaneously, us- 
ing the зате commands for each. HIWIRE 
ll is $995, and is guaranteed. 


АД WINTEK |... 


1801 South Street, Lafayette, IN 47904 
cas ВА 742-8808 or (317) 448-1903 


Circle 304 o on | Inquiry Cord. 


Cross-Assemblers trom sso 00 
Simulators кот 1:00.06 
Cross-Disassemblers trom 5100 оо 
Develo veloper Ра Packages 


Мака Programming Easy 


ҮЕ. povera‏ ا 


Get H Debugged-FAST 
Doni мей untéthe hardware ig танк Debug your softwere 


Recover Lost Source! 
Cur Den col аео can Perede tal 
hulp you сеіугші 


Thousands Of Satisfied Customers 
Worldwide 
has been и ppan русй, сонй solutions for 


Processors 


Ein Eee Er Be 


For Information Or To Order Сай: 


PseudoCorp 
716 Тес Sboals Bhd, Suite E 
Nowy, VA 235606 
(804) 873-1947 FAX:(804)373.2154 


Circle 232 on Inquiry Card. 


Offico & Home Computers 

Network/Servers - Remote Booting 
«Callin & activate computer On or Off with Iouch-lone coda. 
< 1-10 Selectable ongs with answer machina somita tity. 
а increase security, Save energy, Extend hardwaresdisk lite. 
«Compatible wall communications А remote control software 
* Additional Multi-Unit emote Control options arable 

»LJ.L. 05160 - FOC Registered - Fully Guaranteed. 


юше 1*8009266-1733 от. тае 


FAX барин то. 199 19°879-2643 SE 
Vant Systems, lnc. 5210 Lewis Rd Bldg. В, Agoura Ha, СА 81301 


Сігсіз 295 on Inquiry Card. 


Get па of ела! and error! Now, any user and any 


professional can buy attractively priced testers 
which will find many faults in the shortest 
possible time. They are so easy to use, you can т 
fail - even if you don't use them every дау, 
Ask for Catalogue no. 90. 


This is always important where high reliability 
and protection against varying potential levels 
and distant lightning strikes are required. W&T 
cards are compatible with normal ones, and are 
available for R8232, RS422 and 20тпА. 
Ask for eee по. 50, 


WET Products Corp. 
2209 NE 54th Street 

Ft. Lauderdale, FL 33308 
Phone 1-800-628-2046 
Fax 1-305-351-9099 


Circle 302 on Inquiry Card. 


MADE WU SA 


ESD I 


64K CACHE i CONTROL ER lar PC/AT 226/986) e058 


Completes an ЕЗІН Command i» 235a! 


Bests Any Other ГанигаЦеге m Price/Performance. 


= Programas Headly fer 
AOT wis TF Л? Д? зің теі 


* > 528 ЫБ ир in 1 (ңін ичи DOS 


Ome inc San doe, CA білгі 


Tal: (408) 456-0355 Faz (408) 456-0366 


Circle 170 on Inquiry Card. 


There is a Difference. 
Lifetime Е 
8. 


A programmer is not just another programmer. 
is why BP Microsystems is commited to bringing our 


FLILILILI 
BP microsystems 
1-800-225-2102 


ITI 481-9430 


Circle 41 on inquiry Card. 


а р. ; 
COMPATIBILITY 
GUARANTEE 


BLOWOUT SPECIALS 


WI2MB $295 W/4MB $405 


NEW! 
BOCARAM AT PLUS 
|Х9 IMM VERSION 
0KB$129 WI2MB $239 


RAMVANTAGE 
UP TO 3MB FOR ATS 
EXTENDED BACKALL TO 640KB 
WiI28KB $49 


ORCHID 
RAMQUEST 816 
FOR POXT/AT 
OKB $189 W/2MB $297 


RAMQUEST 1632 
FOR Р925 
2-88 WISERIAL& PARALLEL 


lé & 32 BIT MCA BUS 
WI2MB $389 


Circle 293 on Inquiry Card. 


|  MICRC 


Г 1 d | ГЬ ЕЕЗ CAT NATIONAL LEADER 
1 ь V Л | DEM i | 
|. INIVEF RSA IN EXPANSION 
WB WE 4 сә | MEMORY!!! 
. EXPANSION BOARDS | LASER PRINTERS Oo MEMORY 
| ORCHID TEC HNOLOGY .. HP LASERJET Е PS/2 MODULES 
RAMQUEST 2/19 HP Il & HD, JIP & iit 6450604 248 MOD 502, 555, 706811121 $139 
UP TO 32М8 LIM 40 HARDWARE & SOFTWARE [MB $89 245 $149. 4М8 $245 6450608 248 MOD 7042! $149 
FOR PCOXTIAT USES 255KB, | OR 4MB IMM _ 4A50603 IMA PSI? ЧАМ $49 
OKB $189 WAME $297 PACIFIC | DAT TA | 4450371 2MB FOR 6450367 $249 
RAMQUEST 1432 — B 4450375 (MB FOR MOD 80-041 $135 
2-4 MB FOR $72 POSTSCRIPT CARTRIDGE $285 8450379 248 MOD 80111911 $209 
UM 40 HARDWARE & SOFTWARE WITH SER & PAR PORT — = ,— MF2913 4M8 P2 UNM $190 
FOR MOD 50, 507 SSX, 60 70 80 | ВА 3065360 248 ЮТ MOD 30-285 $149 
FULLY SUPPORTS 16 & 12 BIT MEMORY "— &451080 4MB MOD 8042111! $495 
PRINT SPOOLER/RAM DISK/DISK CACHE 4019 & БЕ 8450128 448 MOD 90 & 95 и” 
КВ $269 WAMB $389 IMA 5139 2MB $189 35M8 $269 4450902 2MB MOD 90 & 95 $195 
| BOCA RESEARCH | PANASONIC f Р52 ЕХРАМІОМ BOARDS | 
BOCARAM AT PLUS 4410 & 44501 6450409 WIZMB 2-8MB MOD 50, SOZ 559,60. $480 
$119 WOMB $227 1м8 $108 2MB $169 4MB 5279 450605 WIZMB 2-948 MOD 70 & 80 150 
AMA USING 1X1 DRAM OR (MB. ЧАМ = —sssame 34ЕЗ077 WMS 2-4М8 MOD 70 & 80 $485 
BOCARAM AT IO PLUS СА! NON 34F301 | Wi4MB. 41648 MOD 70 480 5% 
5159 WT2MB $269 ma я 64501895 W/IMB I-13948 MOD 50 555 60 — 1415 
UP TOER (MB $189 248 $229 4M8 $319 | PROCOM PS? DRIVES | 
BOCARAM 30 $129 "à PERLE 4 VATES | 
UP TO 2MB FOR Р MOD 25 & 30 IMA ane ІМ $159 MA $259 ома MDL 50/502 $1375 320MA SCY EXT $2500 
BOCARAM XT 5119 pom BOMSSCUEXT 576 I2MBEXTFOD $ 269 
UP TO 248 EXPANSION FOR POXT ЕРСІ "SON EPL ¢ н IODMB СУ EXT $ 985 MCSCUADAPTER $ 269 


ACT ВЕСЕЛО 
AST RESEARCH 


û PAK 286 $119 WIZMB S227 Wid $335 
INCLUDES HEADROOM SOFTWARE 
RAMPAGE PLUS 286 $119 Wide $550 
UP TO EMS ЮА АГУ ЦИ 4.0 HARDWARE & SOFTWARE 


RAMVANTAGE $49 WISA 
BACKFILLS ATS ТО Жа & UP TO 3ME EXT MEMORY 


TECHNOLOG 


2-МЕ EXPANSION BOARD 
FOR PSI2 50, SOZ 535Х 40 
WME $195 WB. $405 


RAM 1000 ym UP TO 3MB FOR ATS 


RAM 8000 $225 UP TO SMB FOR ATS 
ШИ 48. HARDWARE & SOFTWARE 


INTEL — 


FOR POXTIAT 
ABOVE BOARDPLUSB WIZMa 555% 
ABOVE BOARD PLUS Wih $390 
FOR PS 
ABOVE BOARD 2 PLUS 5147 
FOR MOD 50, 502, SSSK, 60, 658X 
ABOVE BOARD MCI? $449 
FOR MOD 70 & 90 


COMPAQ — | 


DESKPRO 384 20/25 20ЕЛ5Е 3865 
IMB MODULE $309 4MB MODULE $297 
4MB EXPANSION BOARD $495 


NEW LTE 284 $20 HHA $990 
PORT. 284110 4MB $710 


1.41.2 МВ ІЛ HEIGHT FOOD 
FOR DESKPRO $12? 


IMB SII 2MB SIS? «ма $259 
IMB $149 ZAB $159 488 $259 
O GRAPHICS CARDS | 


ORCHID PRODESIGNER IIS 
WISIZKB $289 WME $319 


ORCHID PRODESIGNER ПМС FOR Р52 
WISI2KB $399 WME $497 


BOCA SUPER ҰСА 
WISKE $149 WHAM $179 


| PROLAB SCANNERS | 


156 COLOR 
(00-400 DP! W/WINDOWS SOFTWARE 


VID Iz 


5499 
155 GRAY SCALE 
$5199 


LAPTOPS 


-—— oma — м 
TOSHIBA LAPTOP | 
мА... — Е 


E = 


T12005E/XE, ТІНІ, TIIOOE, T31005X, 


TI200SX, T5100, T5200 — 
i Б, THX lMà $18 
Т1:005Х, T32008X 4MB $487 
MEGAHERTZ 
LAPTOP MODEMS TOSHIBA/COMPAQ/OTHERS 


1400ВАЦО $14? WIMAPS $208 
2400 MODEMO FAX FOR TOSHIBA $407 


ФВ HOURS MON-FRI7AM-5PM SAT ВАМ - 2PM = 
800 678.8648 714 258.2018 CA 714 258.2818 FAX 


UNIVERSAL MEMORY PRODUCTS 15411 RED HILL AVENUE SUITE В TUSTIN, СА 92680 
NO SURCHARGE ON VISAMASTERCARD, AMEX ADD 4% PURCHASE ORDERS ACCEPTED FROM ОШАШНЕР РАМЕ 20% RESTOCKING FEE ON ALL NON-DEFECTIVE RETURNS — PRICES SUBJECT TO CHANGE 


J00MG SCSI EXT — $1457. ASOMB EXT CD-ROM $ 147 


| MATH CO-PROCESSORS | 


МЕЧ!!! ULSI 
FASTER, LOWER COST UFETIME WARRANTY 
30 DAY MONEY BACK GUARANTEE 

05918716 SHS шап 4S 
USAICHT-20 — $309 USBICATIESX — $255 
пс ап USMICHL2OSX — 1295 
| ( -i 1 1 X | 
83087-16 5179 62087.33 $494 
31087-20 £9? 63587-16 sm 
41087-25 $399 81587.20 $119 
| JNTEE —— 35 
801875014 $299 eie In 
80387.20 $359 

80187-25 $459 

Е E ТГ ы MSIF ғ MEMORY , 1 
1X9-20 $59 | 256X9-76 sg 
1Х9-30 $55 15629-90 $5 
1X9-100 $53 155X9100 $17 
4X9-80 $25 156X9-120 $5 
4X9-70 $295 

F DRAM MEMORY 

ІМӘХІ-70 $590 256X!-100 $00 
IMEX $5.75 256XI-110 $1.90 
ІМ) $550 2540.150 $1.70 
1564-80 (575 MXA $3.00 
156X4-100 $5.50 644-100 5275 
1584.120 $525. хә $1.40 
156X 1-80 $110 &Xi-120 $1.50 


JULY 1991 + BYTE 331 


ОМЕ ҮЕАВ 
WARRANTY 


a. | "^ чы E SHIPPING 
2393 QUME DRIVE, SAN JOSE, CA 95131 


(408) 432-0552 * (408) 432-1790 * Fax: (408) 944-9801 


> h = | | 


AMT 486-25/33 MHz AMT 386-33 MHz AMT 386-25 MHz АМТ 386SX-16 MHz 
w/128K Cache w/64K Cache | w/40 МВ Hard Disk _w/40 MB Hard Disk 


$2649/2949 $1399 $1049 


COMPUTER SYSTEMS: VGA MONITOR AND VGA 
16 ВІТ CARD (1024 x 768) ...... 


COMPAQ MEMORY ІВМ Р5/2 MEMORY LAPTOP AND PORTABLE B Ш MATH COPROCESSORS 
" S MEMORY ха 


AST MEMORY 


LASER PRINTER MEMORY 


HEWLETT-PACKARD MEMORY 
ZENITH MEMORY 


я 


ОНАМ SIMM MODULES MACINTOSH 1 CPU CHIPS 
— ту | ` UPGRADE | 


332 BYTE * JULY 1991 Circle 19 on inquiry Card. 


Circle 47 on Inquiry Card. 


New SUPERPR 


4Mx9 BOns $ 175.00 LOW COST 
PS2 " $ 105.00 UNIVERSAL PROGRAMMER INTERFACE 
1Mx9 sms $ 49.00 re AND DATA 
1Mx8 80ns $ 45.00 WITH ACQUISITION 
FREE / CONTROL 
256x4 100ns $ 545 ' MULTIMETER CARDS 
У1Мх1 GNEY S76 FOR PC/XT/AT 
41464 $ 2.40 | --------- 
И 41256 @ programs * PAL, EPLD, GAL. PEEL. FPL — 
2800 5 3125 (up 10 68 pin PLCC) RS-485/422 Card [PC485] $95/125 
= E(E) PROM. Flash EPROM up to 4 Mbits (40 pins) 5 ӨЧ Maya. Communication op lo ABL 211 wires, NIAD UART. 
4164 120ns $ 1.85 * Містосхитігойет, Bipolar PROM. € Сал be configured e COMI-COM4, Maximum Reud Rair SKB. 
‘For quailty discount. high-speed parts. SIPP — Please Call! M Toate ТТІ/СМОВ Logic, D/S Mamory Davica. | : Penais, eeu ran aptum port бызге Кыйла (RIST е 
TREX $190.00 E High speed parallel Intertíace card ro PC/XT/AT/386 E A drivers tecevencMandles H4 dicen omparibi mos eee 
iin Le ш Pull-down Menu driven, Library Operating sottwara. * Ed eem Lp b- 


gro ы . 5 80.00 
Uri 1 Р $180.00 
5 8.915 


m Fast Device update on user's request | Dual-Port RS-485/42: [PCL743 $175! 


B 40-pin oki ZIF боска! 
а Two miepen сдаллен, UART; 2 or 4 wire operation Маа Rand “KA 


m Lifetime Free Updates (ABS) т Гира configurable a COM 1-4 (IRQ2-7) On hoard terminare ғғымсы 
m User Darica Library Ganarator optional) = е T 
j= ©. IEEE-488 Card[PC488A/C] $145/445 
Customer service: (818) SFHR РАХ: (815 309-1236 TOLL FREE 1-800-541-1975 764 San Alaso Ave : 4-- m ЖЕ T Md tampe pw dn 
ORDER: (800) 877-8188 (Mon.-Fri. 8-5 PST) T Sunnyvale. CA 94885 о IRQ (Lê) DMA chanel Lor 1 рш arietem 
Са emprunts KEL Е- aa ens (408) 745-7974 Ф С biı with muni ІЕЕЕ-ШЕ eens guis ч BM PC 
споттық ыз е FAX (408) 745-1401 € (СРС curd «rum uh Bull ty Bus Араа, мене and volte 


M ag his apre АЩ БН өсе рус) gu 


(Айста Real Time 448 Hos Data Capture ia backgrenrm] operable eie | 


= 135 Бы "ay Pari. Circle nouis Inquiry Card. * 32 Doni Input sod үен Tmar 
oume Litt configurable әмісе, Brem) hom arca 


! | 5 - FI TM ) 
Instant Little Giant * A4 linn (24 tty s6 porn) ot TTL ена де рый UG Ошур! taeret 


Microcontroller | New! Tiny Giant SIE DIE ILTPCIJOSY m 
C Programmable Contrallers : 


4 Reley suum carpus, 34 € y т т route. 
We have miniature 4 LED кайан Бе T. cer ger m cmd " 


controllers with 


$345) 


parallel VO, sclen- қ 
Ой drivers, A/D 4 ы т һ e m е imi f ney tu. 
- | and OA convert. 1 н 191%, желі 10 улана ақыт "- (M Let 
Instant C Programming | arg, Clock, walch. | "Chan р 
| dog, LCD inter. с“ = ett AEE | 
Dont use a microprocessor, use а SmartBlock"" face, А8485 senal, в Он түг Оза + 10У, +57, + 10У or unk mA 
microcontroler module to buid your custom built-in power : А - т тұшы eae > 9А 
controle Our law cos! Dynamic G™ makes supply and much more! as жезде > с.е. же ж. а. м.м 
ee: р —- anything. Our $195 interactive Dynaruc Ст devel- 12 Bit A/D & D/A [PCL711s] $295 
includes OprOCessor, memory, tim 9 opment system makes softwara development easy e Rep PER o p emn 
Clock, geprom. watchdog. serial ports and more. These units have high performance and senous "ele ir Ігара * 25%; ees иш. dr Lr 
Аз Юм аз $59 іп quantity. The efficiency of a sottware Support We also have demgn-your-qwn- е rre — Lon: + ый ҰЛДУ Comput 
CUSTOM design without the headaches. M board core modules as low as $59 © Кантай Wiring. Torminel with moan menting sce ix 
e Utiirg Routines and Dema Sampie Programm for c шкі Quich ich BASIC. 
Z-World Engineering Z-World Engineering 12 ВИ A/D & D/A 12] 


1340 Covell Bivd., Davis, СА 85816 USA 1340 Covell Blvd., Davis, CA 95616 USA ا‎ Ња ШАА 
than 25 „мтс, Шча pr — — e a a IV 


Tel: (916) 753-3722 (816) 753-3722 i ) 
Неришг Fax: (916) 753.5141 Regular Fax: (916) 753-5141 © Disital VO. [o gut 16 Output chants, АЙ UGe TTL companie 
Automatic Fax: (916)-753-0618 Automatic Fax: (916) 753-0618 2 Dita ани шу City steer for Ri ind Ч 
(Call from your fax, hear computer voice. use | (Gall from your fax, hear compuler voice, use 


touchtone dial lo request desired data sheets.) | touchtona dial to request desired dara shoas.) [12 Bit w/ Рет Gain [PCL812pg] $450) 


= АЛ) overt 16 ылкіс сіңісті i — اوی‎ Carre буы, ture [exa 
Шаа 25 „ых. Built-in pro 


| ü Software Progromans | (етіне лел Тарш Б a UV. «ЛҮ, 225%, 
nquiry Can 12 on Inquiry Card. : 125V, «0493V. Y25V 
Circle 311 оп Inqu rd. Circle 3 ry d snp) 2 channeh , 12 bit resolution Output Бизде 0-5 V 
а Пура! ІЛУ 15 Input 16 Output сізше chamek. All LA T TI. compet 
s Counter: | pne re erval counter mer, Cunt Imal RH 


DEC/TEK Terminal Emulation 


Х.25 SDLC 
QLLC HDLC Sa 


ә Пішіні LO ta OUT, 15 IN, ТТІ erxmpatibie. АН Ls 
e Couninr15 би рт ітісттгі cuu fier tiet. һең Intel K754, Prater chock 


ADCCP PAD е Software: Utility wireare for BASIC and Quick RASK” пеам 
اسای‎ ' Supported by LaRDAS (3195495) ASYST, LABTECIL Сава боде 


e AT comverter; эртте channels, 12 bii rewalgikon. 
e C source code Репкізітігізізіс wah rate, Built-in — and DMA cuntrot arcas. 
per second 
Software P шөліне (өрті rowers: Urpola х iV, £5V, «25V, x1V, 
* ROM-able "азу, Unipolar SUVS Н — 
ә OVA couverter: 2 chonch, Resolution cede rer; Т, سس‎ ee. n$ 


* Full porting provided plea егуі сқан پت‎ өө mel ROSA, Patet conch 
= в баёне: ІНойту sofruare for BASIC and Chuck BASIC шиін) 
* No OS required Supparted by Lab DAS, ASYST. LABTECIL UnkelScope 
GCOM, inc. е Сарай of REESE of up to} و + ابس ساس‎ | 
ІЗІМ p poss DEI EUG 
Urbana, IL 61801 ғ” 
(217) 337-4471 Circle 48 on Inquiry Card. 
Diversified Computer Systems, inc. 


1778164 were Ste IB 


MC / VISA / AMEX Сай taday for daLasheetx: 


B&C MICROSYSTEMS INC. 
750 N. PASTORIA AVE, SUNNYVALE, CA ФА LEA 


Specialists in Computer Communications 
FAX 217-337-4470 


Bunter CO 80301 (303) 447 9251 
FAX 303-447. 40% 


TEL; (408) 74.5531]. FAX: (NE 139-552. BHES- үү жр 


Circle 95 on Inquiry Card. Circle 114 on Inquiry Card. JULY 1991 e BYTE 333 


NICE-51 satisfies you, who expects excellent 
| functlons, attractive price and easy to use. What 
а Surprise, now you have H! 


8051 IN-CIRCUIT 


EMULATOR NICE-51 
PC BASED FROM $950 


* Up ro *2 Mig Reg- Tome 


* Built-in programmer for EPROM & 8731 

г Handles Barry, Hea 8 Symbol Ме and down-loacs data to extera 
RAM 

в With full screen ә к. БРЕ Code. Externat data. Internal data and ВИ 
kiirni can be Әу есту «теа and edited 

* Complela inetu-driver: softwares wifhou! any ledeous commands 

| * 18 X traco buffer, 48 ВИ wide with ADOR DATA, P1 P3 and еше 


. Шы рар rnoney Deck quarantee 
; = Lees — 


амы aan Bios Белет Y 


ALMATS BATTING 
FOA A FROMPT 
SPEED UF WITH 
муа том ORI VE! 
«BOOT 0.1 SEC 
~1f2 BIZE САҒ 
-AMT MOMS, DOR | 


8088 SINGLE 
BOARD COMPUTER 


SYM WAAMAMTY 


-Ea PIN РС а -—— 


Intelligent 


SCSI 

FOR ISA & MCA 
"The Only DCBs 

Consider for NetWare!” 


NEW! PROCOMP F-DCB for NetWare 
has on-board boot & floppy support. 


DRAVADD & DRANLM deliver extra 
hard disk drive & erasable optical drive 
Oi retis under NetWare, 


Works today with NefWare 2.15, 2.2, 3.1, 
and 3.11 (and OS/2, DOS asd UNIX, 


Create fu Мене Rea compatible 
drives eii BSET 5. " 


= Phone: (216) 234-6387 
FAX: (216) 234-2733 

ӨР m 

8777 ENGLE ROAD, CLEVELAND, Ot 44130 


Circle 228 on Inquiry Card. 


ба ii bı 
* кйм 7704, 128. HA 112 
. ټھ‎ 


ftu AD ПМрімекі 1 NA GAL СА Lamm кн 685 


ПК PEE PEH Leer Кд 085 ПК 0061 808! Leen Ku 185 


* лао эриин ы беру ау ven. PLD РЕВ GAL MPU тағ” 
4 багт фат 97 өш 
Hu ur E TOT S КОЮ ІЛ 


Сай sah وکا‎ lon ciue Ruhe (acm e^t ке 
B yee amrit, DÛ dass money bach фаасасын 
TRIBAL MICRÜSTSTEM 


Ты Hl HEAT TARE Fes: {41623-99138 
443889 $ Grimmer Bird Frement CA 94538 


Circle 285 on Inquiry Card. 


World's most 
popular, expandable, flexible 


Multi-User Online 
Bulletin Board 
System 


$59 


The Major BBS” 


STARTER SYSTEM FOR 2 LINES 
Includes electronic mail, 
teleconferencing, file upload/download., 
SIG messaging & file areas, 
classified ads, and much more! 


CALL NOW 
(305) 583-5990 
)GALACTICOMM 


VISA / MasterCard / American Express 


Circle 113 on Inquiry Cord. 


HYPERCROSS - asm * 
Multi- Target Macro Cross Assembler 


Fast One Pase "Library Отеп" Execution. 
PC-asm Style Ovectives and Expressions. 
PROCESSORS SUPPORTED: 

1800 7900 

8502 70ххх 

85810 ТМР4300 


COP400 TCP4500 
COPS800 ТМРАТОО 


Popular Vendor Style inaa Source Code Syntax Aules 
Six Run Code Format Choices & Program List Option. 


Моз; IAM PC œ Compatible (PC-DOS/M8S-DO5) 
STANDARD SYSTEM: $249.00 us 
Macio Cross Assemblies, 31 Processor Libraries. 
Sample Programs, Sings User License. User Матшы. 
3 V2 of 5 1/4 Diskette Option, US Stuppang & Handing 


BASE SYSTEM, $129.00 vs 


Dwacuve боми, No Macros, 23 Processor LEN anat 
K & M Associates (404) 971-2649 
Р.О. Box 670054 

Marietta, GA 30066 ° Tredeumik Hypersy» Corp 


Circle 156 on Inquiry Card. 


Ты Total ілікене Bai io P 
Таз bar sailing тутын mmt "m 


TUP-300 
Universal 


Programmer 
& Tester [PC based) Ж > 


from $525 .- 


[IARE C E EE om 

ep we BU Pm te B. ww BE Po DF 

eA ақа 

Pegs 20 а 08 Pe FLD PAL. COAL. FL. GAL. PER EAD. PUH O 
біп ЕРРАОМ бола FROM. Sonas РАСЫ Dene РАСЫ Ь PU 

107419426740 GR АҒА ГЬ ГСУ FAI 1424]. іе? 
ята 1040401121 TM6?742 төк SPI | 

Тона 771.0444. CHAOS eS: СААМ ORUM, ОР ОВАЫ ға ЫЫ {ИЛА 

Bas wran ett. HIX m ОЙ 2 wy т 4 тыру err Ғіз Булар жы бла» 4 
WA Cos comme 

ЕМ кала ибодате (4 саль АЈЫ RAM МОС (um 135 


| Ober ^g рату таралы Canin м De СЫ тебинде bem 1! 18 


UV trae AP? лім М pcr ш 1% 
Саб сл вефрр не complete (metert Ung 
ВІ pe wermnty. 30 ders money beck рше 


| ИІ poe іне solteras updates and Cavemen happen 


Otetrivutors are Wetcome 


TRIBAL MICROSYSTEMS 
Tek (415423-083 Fea 14815) 23-9825 
44388 5. Grimmer Bied Тгеткип CA 94538. 


Circle 286 on Inquiry Card. 


Write For Your FREE Catalog Today! 


Н.Н electronics 


MANUFACTUAING COMPANY 


4000 Baker Road Р 0. Box 1040 » Orawa, IL 61350 
Phone: 815-434-0846 


Circle 34 on Inquiry Card. 


at CP/ 7 AK à 
ri | Tape Conversion 
Vogon's СЖС-02 and SCSI PC based solutions 
provide occess ю the widen range of Micro, Mini, 
Mid-Range and Маілбате Cartridge and Tope 
же wi wow ab ir тартшы 


1/ a. 
ВАХ). 5/3Х, А5/400 (READ ота WRITE). 
1/27 - IBA/ANSI Labelled /Unlabelled 
3480 - IBM Laballed 
DAT - IBM formats ond UNIX Systems. 
Interchange Facilities 
Conversion from one type of cartridge or tape ю 
споћег, Medic duplicahon, DOS Dora ko IBM or 
UNIX Systems, ІВМ ог UNIX Systems to DOS. Used 
by Accountants / Auditors, COM Bureeus, 
Conversion Companies, Software Houses, РСВ 
Manufacturers and Many Others Worktwide. 
ln the USA contoc! Computer Peripherals Unlimited 
n 602- 774-2101. о FAX 602-773-9183 


VOGON 


VOGON ENTERPRISES LIMITED 
p m— Мәні, Уздік. 4 4 
berichten B11) “ЫП E 
тай 44 (0) 734 FG) GOES » FAX) 44 A 734 00040 


Circle 301 on Inquiry Card. 


1 EB WE ACCEPT INTERNATIONAL ORDERS AND PO's! / ey 5, 
- Е 3 DAY INTERNATIONAL DELIVERY VIA FEDERAL EXPRESS, UPS OR DHL! pu 
: - v ALL USER INSTALLABLE v UNLIMITED SELECTION 
P Д PE v QUALITY PRODUCTS v EXCEPTIONAL WARRANTY 
| 'EDNMATION г | — GREAT PRICES v^ FREE TECHNICAL SUPPORT 
- — аа С ы v' SUPERIOR SERVICE v FLEXIBLE PAYMENT OPTIONS қ 
| he Only Source for Computer Memor CALL 714-588-9866 or FAX 714-588-9872 24 HOURS-A-DAYI 
YOUR CHOICE OF QUALITY MEMORY PRODUCTS MANUFACTURED BY: KINGSTON, PARAGON, AND APRICORN да ДА | 
BM MEMORY | „СОМРАЄ MEMORY av aie A3viiuneridBbBRAND MEWI a 


EXPANSION BOARDS 


^Ta' 
f NN 


| М 


AST MEMORY 
PRINTER MEMORY n =. 7 


wborPod 384 x NEC MEMORY 
. HEWLETT-PACKARD MEMORY | 56... 909904 
| Pei e WW “ ab oh 
XOE ini 4... | ва! и Edo ew la ard 
йылы — ZENITH MEMORY 
. SIMMS E DRAM | /20/28/33 & ЗУ Ё 


ИМТ. 011 -714-588- 9°866 
U.S. 800-535-5892 
FAX ae auia 


FIRST SOURCE INTL INC. 
36 ARGONAUT, STE 140 | 
ALISO VIEJO, CA 92656 


The Cream. 


me e LL sd 
Laban E Eo So, 


а === 
а н т yr IT lr | ыйы еле сы ім а م‎ 
= ERE P а оь шшш шшш шш “Oa Sp шй سس‎ 0 
+ 


| aman 


The Crop. 


There are plenty of places to get information in this 
industry. Too many. But if you want the best quality 
information, there's only one that rises to the top: 
BYTEWEEK. 


BYTEWEEK is a weekly newsletter from the same 
professionals who produce BYTE Magazine. Each 
week, the most important news and information 
from the previous week is presented in a readable 
and concise manner. BYTEWEEK offers you what no 
other publication can: timely news on the rapidly- 
evolving computer industry as it happens with the 
interpretation and evaluation that only BYTE's 
experienced editorial staff can provide. 


Clip Coupon Неге 


Subscribe now and take advantage of a special 
subscription rate of $395 |5495 outside the U.S. and 
Canada). Your subscription to BYTEWEEK also 
includes a free subscription to BIX, BYTE's exclusive 
on-line conferencing system. Don't miss this 
opportunity! 


For fastest service, call toll-free 1-800-258-5485 (in 
N.H., call 603-924-9281) and charge to a major credit 
card or we'll bill you. 


ВТЕ ИИ is 
"Hil 
One Phoenix Mill Lane, Peterborough, NH 03458. 
BYTEWEEK offers a money-back guarantee if you are not completely satisfied, 


_) YES Sign me up as a subscriber to the Cream of the Crop, BYTEWEEK at the special subscription 
tate of $395 a year for 50 issues ($495 a year outside the U.S, and Canada]. 


City/State/Zip 
Business Phone 


BUTE VVELET Bii РЕТ? 


336 BYTE ° JULY 199I 


О MasterCard О) VISA 
(1 Check enclosed Û Bill me 
Card # 

Exp. 

Signature 


DRIVES AND BACKUPS AND BACKUPS 

Conner Hard Drives 

3000 4248 3.5* IDE 28m ,$209 
$100 104М8 3.5" SCS 25ms 425 


3104 104М8 3.5"(IDE 25m; .. 399 

3200 209MB 3.5" SCSI [9л 699 

3204 209М8 3.5" IDE lfm: £208 
Hard Drives 

51225 ма  65MS .188 


ST225 КІТ 20445  w/Conl. XT .229 
ST238 ЕП JOMB RIL ХГ Соп. 238 


57251-1  40MB 2B¢4S1/2HT 259 
5740954 БОМБ 28 MS" E 
* 2 Year Warranty 
Seagate Swift & Wren Drives . CALL 
Micropolis 

1355 159048 ESIH ЕН 28М5 БЕС 
1558 33848 ESD FH 18М5 1299 
1568 676MB ESD FH 15MS 1599 


Plus Development Hord Drive Cards 
ZOMB/ 40MB Hard Cord 499/529.99 


BOMB Herd Card !i .469.99 

50MB/ 105MB 

Hard Card AXI, . . 359.99/599 
Í Drives 


Worm External 5.25" 940MB Drive 2299 
Worm Iniemal 5.25" 940^AB Drive 2099 


External 5.25" 1GB Drive NEW . 2799 
Mountain Internal Tape Backups 
SOMB XT er AT 258 
ВОМБАТ............. 499 
150MB АТ š 1089 
Archive Tope Bock-up 
ADMB на XTor AT . ; 249 
BOMB Internal AT . T 355 
1508 Іпіегтизі AT . _. : BEY 
Toshiba 
CD ROM АООМВ АТ External ... 699 
CD ROM 600MB Р5/2 MCA  . aod 
аА) 
FLOPPY DRIVES 
Toshiba Disk Drive Kits 
ND OAD 3/2 HT 360K [PC/XT) $59 
ND O8DEG 1 2MB (PC/AT] 75 
ND 3547 3 5" 1.44MB AT Kit 75 
Sony Disk Drives 
3.5" 720K IPC/XT/AT] ..... . 59 
3.5" 1.44M8B Slimline . 2. 59 
3.5" | 44448 ; 85 
MOUSE DEVICES 
Т тк Mouseman Serial 

Right Handed 559.99 
logitech Trockmon Senol 79.68 
Microsoft 
Bus of Serial wy Paintbrush 95.99 
Microsoft Mouse Serial 79.99 
Mouse System 
White Mouse Bus/Ser . 89.99/49.99 
Omnimouse |! 
wi Point Busy Ser. 49.99/35.99 
PC Trackball Bus/Serial 
w/DesignerDOS . . 88.99/44.99 
SCAMMERS 
MER Scanmon Plus (PC) $169 
Logitech Sconman Plus (Р5/ 2] . 219 
Complete Page Scanner .. -3 , . ‚ВТВ 
Panasonic Flatbed МІ, and Ш CALL 
Epson Desktop Color Scanner 1199 
SOFTWARE 
Carbon Copy Pus ...... $117.99 
Direct Access V5.0 . ..,,, 59.99 
jet желі, v3.0 55.99 
Harm ic. 260.99 
lotterPerfect .. ....... 129.09 
MS Excel V3.D for Windows 299.99 
РС Took V7.0 .. , 109.99 
Qhictision 2 ...... 89.99 
ProCom Pus V2.0 ....,.. 65.99 
ProWrite/ProFile/Free Video . 8149.99 
Quicken 4.0... .. 38.99 

| sr P REPOS 147.98 

Word Parted 5.1 .,..... 235.99 


MATH COPROCESSONS COPROCESSORS 

Intel Math CoProcessors 
B087 (5АН) ...... $88 
В0872 (6/8 MHz] 20.5.5119 
80871 (10MHz] $49 
80287XL (6,8, | OMHz) 

ond 80С287 [12MHz} . 179 
BO287XLT Compaq LTE/284, 

ond Tandy 2800 . . .. 179 
803875X (16МҢ:) А . 278 
8038755 120МН:) 299 
9038716 |І6МН:) 308 
B03868720 . (20MHz] 349 
8038725 1|25МН:) 439 
8038733 (33МН:) 549 
8048735 (20МНі) ..... 475 
Cyrix Math CoProcessors 
83087-16 (|16МН: 80386) 275 
83D87.20 (20МН: 80286) 299 
43087-25 (25МН:80386) .. 389 
43087-33  (33MH2 80386) . 475 
83587-16 (19МН:2803865Х) , . 245 


93587-20  (20MHz 803865X) 289 
CHIPS AND 

256K lal speeds) CALL 
I MB (all speeds) CALL 
Simms Modules {all speeds) CALL 
ACCELERATOR (UPGRADE 
BOARDS 

Sota 

286! Accelerator , $209 
28651 Accelerolor |... .. 369 


Express 3845Х 1àMHz Upgrode . . 389 
Express 3865X 20MHz Upgroda , 475 


MEMORY UPGRADES FOR IM UPGRADES FOR HUM 
Legend ІВМ!“ Compatible Р5/2 

Memory 

529795  512K 30 286 . $49 
529802  2MB 30-2845 125 
529810 IME /O-EÓI, 70-121 79 


529828  2MB70-E61,70-121 . . 129 
529836  24B70-A21 , .129 
529844 1ME 80-041 | 99 
ж. 248801118031) 459 
Memory ava Toshibo 
Laptops, AST, HP, Mac & Others. CALL 
BOARDS 
Intel Aboveboord 
Above Board Plus w/512K $289 
Above Board Plus w/ 2MB ... . . 399 
Above Board 2 Plus for Р5/2 


models 50, 502 & 80 w/ 512K 325 
AST Boards 


SixPak Plus w/384K 225 
SinPak 286 w/ 512K . 175 
Boca Boards 

Boca I/O 2 Sar., Par ‚ , 49 
Баса AT Plus © К 109 
Boco AT Plus 2M8 . . -225 
Boco YGA Basic . . 79 
Infochip ExponzBcord .. . .149 
METWORKING 


МЕ1000 Anthem &-bitEtherne! 134.99 
NE2000 Anthem 16-bit Ethernet 169.99 
3COM 3C503 Etherlink ЇЇ PC/XT/AT 219 
SMC Arcnel PC-110 B-bit boord . 99.00 
SMC Arcel PC: 130E B-bit board 119.99 


EASIER THAN EVER T" TENE 


PACKARD BELL аш 1 


cludes ра Desktop an — Te 
type ecvironmqwnt offering qui 


ы Window 


BEES Built-in пого! 
FULL YEAR ON-SITE WARRANTY 


PB FORCE 820 SERIES 
а B03865X, 20 MHz 
• ZMB RAM Exp. to 16MB 
= d Exp. Slots { 3 14-bit, 18-bit} 
* 4 Mass Storage [3 extemal, 
{ internal) 
” 3.5" 1.44МВ & 
5.25" 1.2МЕҒОО 
= [é-bit Extended УСА with 
1024 x 766 гез. & 512K mem 
a O Porh 25ег, | Рог, | 
Mouse, | YGA, & | р5/2 Kb 
© Enhanced 10! Keyboard 
е Built-in 24008 Internal Modem 
included (model 820H & B20HF) 
& FaxBoard (model 820HF| 
* Includes Mouse 8. Keylock 
е Shwr MS-DOS 4.01,GW- Basic, 
PB Desktop, lotusWorks 
wi templan and Prodigy 


Е TRONS MODEMS 
A 100% Hayes Compatible 
A 2 yeor warranty 


I 


* 44MB Hard Drive 
. атар lo SME 


РВ FORCE 820% 


820 85МВ HD 
$1499 
T Compii - | үф ovr acto 

820H 130MB НО Men 1 peor on ute whan 
$1699 
B20HF 210MB HD 

$1999 

2400 Baud internal w/soltwore 979 
2400 Boud lnernalw/V.42 A ойша 146 
2400 Baud External no sofware G94 
2400 Baud Extemal w/V.42 по ское $39 


DISKETTES ae: maxal. | SONY 
3 14^ DSHD (ІВМ AT) 


iia ——===—= axiro charge. 
In addition to the above, we stock M 


DATA CARTRIDGES 


Preformatted 
14,50 DCSOO НС окита! $25.50 


DOA inî OC 2000 Ом 15.99 DCG! SO, Zeta 28.00 
TE 4. nv} t 6 ры à 
للب‎ руы | "ж DC 2080 (мыл) 19.50 DC1000/Deli™ 15.99 
DEEA 21.00 DC 2120 (Ммм) 20,99 DC2000/Koppo'^ , . 19.00 
pcé140 22.00 ОСІ 356 Magnus 35.99 DC2000/ Theta! " 19.00 
DC^250 26.99 2000 Торе DC2080/Rhomar''* 20.99 
29.00 Drive Cleaner 19,99 DC2120/Rhomai" , . 25.50 
DC^525 44.00 DC2120/}0mat™ 25.50 


Call for Lorge Quantity Pricing 


FOR Skokie, iL 


Call lor Wholesale Pricing on 3M Computer Tape 


нае C pe 


LASER PRINTERS. T PRINTERS 

Okidata Loser 400° $639 
EPL 7000"* (with FREE lont] NEW 799 
ЕРІ 7500" MEW . : 19958 
4420" Bpgs/ min 789 
4450" llpgs/min. . . 1199 
4455" 11 pgs/min. 1999 
DOT MATRIX 

pannes EPSON 
LO200"" NEW " 228 
kalo , 159 
(0510%/1010% NEW - 249/359 
fXB50*"/1050"* | 289/399 
LQ850"*/1050** NEW . 449/578 
LGB60**(Color/2550(Coler| | 549/849 
DFX5000/8000 1289/2199 
11807 / 1495" 159/399 
1123" / 1424** 225 ¦ 2349 
11241" / 1854“ 289 ; 569 
320* / 321" 319/458 
390+" / 391” 459/639 
393+" / 393С+' 979 / 1049 
Diconix Ink Jet Printers 

150+ Parallel" / беле!" 329/339 
*] Yr. Worranty ""2 Year Worranty 

HP LASERJET 
EMMANCEMEMYS PACIFIC 
251N:! FonrCariridge | . $259 
I MB Memory Board РШ 109 
2MB Memory Board IIPZ HL WD 158 
PoolicPage XL PostScript | 790 
Postscript Cartridge fori IPAS MD 349 
Postscript Cartridge w/ 2MB 

Memory Board for Laserle Il 349 
MODEMS AND FAX BOARDS 
Hayes and Hoyes Compotible 

Hayes internal 

2400 Baud No Software $238 
2400 Baud with Software . 299 
9400 Baud V 42 wr Software 499 


Compatibles (including software] 

Proctical Peripherals 2400 Boud |. 119 
Practical Peripherals 2400 V.42 , 1689 
Practical Peripherals 2400 IBM Р5/2 199 
NEW Intemal Practical Peripherals 


2400Send/FAX _  ..... 139 
Hayes External (по software inc.) 
2400Baud . 4 329 
2400 Baud Pocket Ediion ..... 129 
9600 Baud V.42/V 42 Ита — 499/649 
External 

Practical Peripherals 24005A 189 
Practical Peripherals 24005A V.42 . 199 
Proctical Peripherals 9400SA ... 459 


Intel 9600 Boud with Software . 499 


АЙ L.5. Robotics High Speed Modak CALL 
Frecom Fax Boards 

Fax $é Board | 119 
Fax 1-Шпег Вос... .. ‚. 179 
intel SatisFAXtion Fax Board . . 499 
Practical Peripherals 24008P5 

Pocket Modem, "Credit Cord Size" 99.99 
MONITORS 

Ponasonic 

C1381 14* Color SVGA .. $349 
Pockard Вей 


8551VG ta" VGA Color [.51mm) . 199 
B541VG 14" VGA Color {dimm} 238 
B539VG 14" YGA Color[.3?mm] 269 
B529VG 14" YGA Color(. imm) . 299 
85285У 14" 5УСА Color(.28mm] 349 


NEC 

Mullisync 2A/3D Color .. 449/619 
Mwlisyne 40/50 Cole | 999/2275 
Sony | 1 

130495 14” Multiscon Color. . 629 
1320 14" ҰСА Color Е саз 


We Stock АП Your Power Product Needs 


Soe cal gh Аара О аа mal reploced ond 

PE has ACCOUNTS Ue Vito, Kun Cond, check, money onder ino Ж days, ойы which г Чо га 
choro d le] Wien rng by пой pecu cal m ойе 7350 North Linder Avenue, Skokie, lllinois 60077 Ec. ada сіре тісті көле ee 15% 
а се a ШАДЫ аи 800-395-1000 pu 17.07 паго ато сомит #9098 

7/91 .. ET Valutine alutine is the telemarketing and order deportment of Elek-Tek, inc. 


Circle 100 on Inquiry Card. 
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EDITORIAL INDEX BY COMPANY 


[ndex of companies covered in articles, columns, or news stories in this issue 
Each reference is to the first page of the article or section in which the company name appears 


Company, Page 9 Inquiry # 
Addison-Wesley, 267 
Adobe Systems, 123, 134, 271 1105 
1135 
ADP Autonet, 190 980 
Advanced Digital Information, 
5B 1281 
Advanced Micro Devices, 25 
Advanced Network and 
Sarvicas, 181 
Advanced Research Projects 
Agency, 181 
Aldus, t23, 134, 139 1106 
1136 
Alloy Computer Products, 194 1400 
Alpha Software, 66 1298 
Andsor Hesearch, 66 1301 
ANS, 181 
Anterior Technology, 181 
Appie Computer, 161, 181, 
249, 267, 293 
Apricot, 161 
Artisott, 10 
Aghton-Tate, 25 
AT&T, 161, 181, 190 981 
Atari, 62 1271 
ATi Technologies, 10 
Autodesk, 134, 219 1107 
1221 
Avalan Technology, 91 1228 
B&B Electronics, 285 1146 
Bell Atlantic, 161 
Bellcore, 161 
BIX, 169 
Bortand international, 25,134 1108 
Brightwork Development, 91 1225 
BT North America, 190 982 
BT Tymnet, 181, 169 
Buerg Software, 73 1160 
Cabletron Systems, 169 
Casio, 101 
Cayman, 293 
CD-ROM, 277 1153 
Central Point Software, 134 1109 
Citizen America, 10 
Claris, 134 1110 
CNet Technology, 58 1293 
Commodore Business 
Machines, 25 
Compaq Computer, 134 1111 
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Complementary Solutions, 91 1222 


CompuAdd. 210 1132 
CompuServe, 161, 169, #90 984 
Computer Modules, 54 1281 
Computer Support, 123 1137 
Conveyant Systems, 62 1284 
Corel Systeme, 73,123,134 1112 

1140 

1154 
Corporation of Open 

Systems, 161 
Compuler Peripherals, 62 1297 
Cube Computer, 52 1272 
Cubix, 194 1401 
Cue Network, 25 
Cylix Communications. 190 985 
Data Translation, 72 1307 
Datacap, 70 1304 
Datapm Research, 169 
DEC, 169, 303 
Delrina Technology, 123 1144 
Diamend Computer, 219 
Diamond Data Management, 

70 1303 
Digital ChoreoGraphics, 72 1310 
Digital Research, 36 1174 
DMA, 161 
Dycam, 73 1156 
Eag!e Technology, 134 1113 
Earthquest, 277 1151 
Enhanced Software 

Technologies, 285 1147 
eSoft, 161 
Evergreen Systems, 194 1402 
Facit, 53 1277 
Faico Data Producta, 52 1274 
Faralton Computing, 48 1170 
Federal Technology, 82 1296 
Fifth Generation Systems, 91 1224 
Foster Manufacturirig, 123 1142 
Fox Software, 10 
Frame Technology, 134, 139 1114 


FutureWara, 241 


G 


Gateway 2000, 52 1273 
GE Information Services, 190 986 
General Alomics, 181 
GEnie, 169 

Graphnet, 190 
GraphPad Soltware, 72 
GTE/Sprint, 161 


Hayes Microcomputer Products, 
134 


987 
1309 


1115 

Hewlett-Packard, 25, 101, 
134, 271 

Howard W, Sams, 181 


IAM, 25, 169, 181, 303 

ІВМ information Network, 190 988 
Icom Simulations, 66 1298 
Infonet, 190 989 
Information Presentation 


1116 


Technologies, 58 1290 
Intel, 25 
Interieat, 139 
internet, 169 
interpreter Disc Products, 53 1278 
Invisible Software, 58 1292 
lomega, 134 1117 


J 


J&L information Systems, 194 1403 
Jandal Scientific, 72 1308 
Joint Photographic Experts 

Group, 25 
LANmaster, 194 1404 
Letraset Graphic Design Software, 

123 1139 
Link Technologies, 53 1276 
Logitech, 139 
Lone Star Computer Services, 

285 1150 
Lotus Development, 10,134 1118 
Lucasfilm, 219 


M-LISA Business Systems, 70 1306 
Mars Microsystems, 210 1133 
Mathemaesihetics, 86 1300 
Mayo Clinic, 181 


MCI, 169, 181 

Meridian Data, 303 

Morii Network, 181 

Microcom, 161 

Micrografx, 25. 123 

Microsoft, 10, 25, 36, 123, 
136, 219, 241, 267 


Mind's Eye, 73 
Monolithic Systems, 54 
Motorola, 229 
Multimats, 303 
MuitiScope, 73 
Mustang Software, 161 


National Science Foundation, 
181 

Nautilus, 73 

NCR, 25 

NEC Technologies, 134 

Natwark General, 91 

Newtek, 25 

Маса, 53 

Norihern Telecom, 161 

Norihgate Computer Systems, 
43, 134 


Norton-Lambert, 91, 161 
Novell, 25, 134, 169, 194 


NYNEX, 161 


о 


OCR Systems, 134 
Opus Systems, 54, 210 


OS Technologies, 241 
Output Technology. 25 


t 


Pacific Bell, 161 

Pacific Data Products, 271 
Panacea, 218 

Panasonic, 25 

Para Systems, 235 
ParcPlace Systems, 25 


1138 


1118 
1145 
1173 
1161 
1282 
1231 


1182 


1183 


1120 
1228 


1275 


1121 
1172 
1223 
1122 
1405 


1123 
1131 
1283 


976 


Penn Slate University, 293 

PentaSoli, 241 

Performance Systems 
International, 181 

Personal Tex, 139 

Phar Lap Software, 219 

Pixar, 218 

Power Up Software, 139 

Presciance, 73 

Princeton University, 293 

PSI, 181 

PSS, 241 


Quanta Press, 73, 303 
Quark, 138 


Radio Shack, 161 

ROI Computer, 210 

Redigke, 54 

Regional Ball Operating 
Companies, 161 

Remington, 303 

Ricoh, 25 


S 


Senate Committee on 
Commerce, Science, and 
Transportation, 181 

Server Technalogy, 62 

Sharp, 101 

Shiva, 293 

Silicon Beach Software, 123 

Simon & Schuster, 351 

Solbourne Computer, 210 

SolNetics, 25 

Sonera Technologies, 10 

Sony, 249 

Spinnaker Software, 139 

Sprint International, 190 

Stanford University, 293 

SirataCom, 161 

Summagraphics, 219 

Sun Microsystems, 134, 181 

Symantec, 70, 134 


SynOptics Communications, 
91 


1164 


1158 


1134 
1284 


1285 


1141 


1130 


1124 
1125 
1302 


1227 


T 


Tandy/Radio Shack, 10,25, 49 1171 
Technology Design. 25 


Technology Fusion, 54 1280 
Tetebit, 194 1407 
Tetecom Canada, 190 991 
Texas instruments, 25 
The Gawain Group, 285 1148 
The insurance Agency, 285 1149 
The Software Link, 194 1406 
The Software Toolworks, 73 1159 
Three-Sixty, 73 1157 
Tiara Computer Systems, 91 1226 
Time Arts, 123 1143 
Timeworks, 139, 277 1152 
Toshiba America Information 
Systema, 134 1126 
Trantor Systems, 73 1165 
Traveling Software, 73 1155 
Unicode, 108 1076 


Unison World, 139 

Unitet Communications, 190 983 
University of Michigan, 181 

US Sprint, 189, 191 

UUNET Technologies, 181 


v 


Veniura Software, 101, 139 


W 


Wang, 303 
Wang Network Services, 190 992 
Weitek, 25, 219 


Western Digital, 134 1127 
Wiltel, 190 993 
Within Technologies, 10 
WordPerfect, 134 1128 
World Library, 303 

ХсейеМеі, 91 1230 
Zenith Data Systems, 10 

Zentao, 235 977 


Zeos International, 219 


BYTE's 
International 


Direct Response 
Postcards 


Advertise your computer product to 
BYTE's highly responsive International 
readers: 134,000 technically advanced 
business buyers (of which 95,000 are 
located in Europe). 

Bound into the Pan-European/ 
International section of BYTE each month, 
the International Direct Response 
Postcards is a quick way to obtain hot 
prospects and big sales. Each postcard is 
perforated so it can be easily torn out and 
returned to you via mail or fax. 


Expand your horizons into 
this valuable marketplace. 


The Pan-European marketplace is 
preparing to greatly expand trade їп 
1992. And BYTE's International 
Direct Response Postcards presents the 
perfect opportunity to test your product 
in this marketplace and to get your 
company positioned in the minds of the 
major buyers. 

To learn more about this advertising 
opportunity, in the United States, contact: 

Ellen Perham 
603-924-2598 
603-924-2683 (fax) 


in Europe, contact: Uwe Kretzschmar 
44 81 545 6268 
44 81 540 3833 (fax) 


DYTE 


X 
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* Correspond directly with company. 


ALPHABETICAL INDEX TO ADVERTISERS 


Inquiry No. Page No. 
" M3RVEULTO Я 7215-64А-8 
К SHREUD ,-.............. 234 

403 3EST - LEA 723-40 
$ JM -— — 71 
10 ABACUS 247 
11 ABACUS 247 

402 ABTECH INC 7213-51 

402 АВТЕСНІЧС , 7215-51 

828 ABTECHINC .. ..... 7T2$0-9 

828 ABTECH INC , T2808 
12 ADD ON AMERICA . к» к ерау к 7 
13 ADVANCEDLOGICRESEARCH è . 2,3 
14 ADVANCED LOGIC RESEARCH . 2,3 

404 AGC ELECTRONICS CORP 7213-29 


25.5nt6$2:528g55..2 52521272502 52Í& 


= E 
П.Е Е... 


g365ZEZ5L..&L 


ALADDIN KNOWLEDGE SYS LTD. 7218-21 


ALPC Pa t 72M W-18 
АРС. . : . T2MW-18 
AMOSLID. ., ... e . 7218-28 
AMERICAN ADVANTECH 328 
AMERICAN SMALL BUSINESS COMP t31 
AMS А pe d 324 
АМТ INT'L 33 
ANNADOCHG . 130 
AOC INT'L CORP 7213-34 
APO . 114 
APPLE COMPUTER  , ae 
ARTISOFT 292 
ASHTON-TATE 22,23 
ASHTORM-TATE 22.23 
ASP COMPUTER PROOUCTS , Ж 
ATICO 7215-58 


AVIEW TECHNOLOGY 262 
АЛЕМ TECHNOLOGY . ‚ 282 
AVOCEY SYSTEMS МО А 327 
AXIOMATIC COMPUTER CORP 320 
AXIOMATIC COMPUTER CORP 320 
B&B ELECTRONICS хы 
ВАС MICROSYSTEMS ‚ 225 
ВАС MICROSYTSTEMS 333 
ВЕС MICROSYSTEMS зы 
BALER SOFTWARE ‚ V 
BEST POWER TECH INC 3i 
BIHARY TECHNOLOGY . ,.. ШЕР. 
Bix 248,254,285,288 
Aix T28-82 
Вх | T218-10,11 
BEX (INT'L) 30,81 
BLACK & WHITE INTL 200 
BLAISE COMPUTING 7218-18 
BORLAND INTERALAT KOMAL » 
BORLAND INTERNATIONAL . = . i 
BP MICROSYSTEMS 330 
BUFFALO PROCUCTS (М.А.| 180 
SUREAU OF ELECTRONIC PUBL 52 
BUREAU OF ELECTRONIC PUBL .. #2 
BUYERS MART SECTION , 9311-318 
BLEZTWOADS INT'L 72WW-14 
BUZZWORDS INTL .. T2ME-14 
BYTE BACK ISSUES 7218-32 
BEYTE BACK ISSUES 260 
BYTE BITS 7213-80 
BYTE CARO DECK 208 
BYTE EUROOECK | .. 258 
BYTE IDRC . 339 
BYTE PUBLICATIONS o4. 205-63 
BYTE PUBL/DEMCOLINK  , 345 
BYTE SUB MESSAGE 242 
BYTEWEEN/NEWSLETTER -338 
CALCOMP INC t 39 
CALCOMP INC 39 
CANON STILL VIDEO 272,273 
CAPITAL EQUIPMENT 182 
CAPITAL EQUIPMENT ' 183 

POINT SOFTWARE 87 
CENTRAL POINT SOFTWARE , . 66,59 
CENTRAL POINT , 117 
CLARION SOFTWARE . T28-17 
CLARION SOFTWARE . . 7218-17 
CLEO COMMUNICATIONS зы 
COGALT BLUE 7218-38 
COMPEX,INC ses 
СОМРЕХНС , prie] 
СОМРЕХ INTERNATIONAL, INC 7248-80) 
COMPUADD .W? 
COMPUADD 96.09 
COMPUADD . 100 
COMPUADO (INT'L) CRUCIY 
COMPUCLASSICS , 7218-12 
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Inquiry Ho. Pegs No. 
65 COMPUCOM He 
419 COMPUSAVE.... ... ‚o. 718-53 
88 COMPUTER ASSOCIATES .. 21 
87 COMPUTER ASSOCIATES қ 138 

COMPUTER FRIENDS 798 
COMPUTER QUK K 7285-50 
COMPUTER SALES PROF "МЕТ 
COMPUTER SALES PROF T2NE-7 


2588585 SSS. FEET TELET 2529258 .eR2529SEmfuasuuszaguzca.255..2.BE8H 


COMPUTER SOLUTIONS NW 7218-84C-D 


291 
CONCORD COMPUTER CORP . 7219-27 


CONTROL VISION 324 
COPIA INTERNATIONAL LTO 116 
CORE INTERNATIONAL 763 
CORE INTERNATIONAL 253 
CORELSYSTEMSCORP |. . ..... 147 
COREL SYSTEMS CORP t47 
COREL SYSTEMS CORP 245 
COREL SYSTEMS CORP . 245 
COVOX 319 
COVOX i 319 
CURTIS,ING 190 
CYBEX CORP, 130 
CYBEX CORP (NTL) 60, wW 
СҮ .., eK: 
DATAVAC ... 104 
DATATRANS SYSTEMS . Т2НЕ-13 
DATATRANS SYSTEMS 72NE-13 
DATATRANS SYSTEMS 7280-7 
DATATRANS SYSTEMS . 7280-7 
DATAVISION AG ....... .. 728-41 
DELL COMPUTER IN А) сш! 
DELL COMPUTER NA.) . см 
DELL COMPUTER 80, 
DELLCOMPUTER  . 352А-В 
DERBYTECH COMPUTERS | TIMW-20 
DERBYTECH COMPUTERS | TZMW-20 
DERSYTECH COMPUTERS .. 7290-18 
DERBYTECH COMPUTERS 7280-18 
DESIONSCIENCE. . . . ..M 
DESIGNSCENCE..... . . . 98 
CHGITAL EQUIPMENT , 226,227 
оюітАі VISKON.... .. ,. . тів 
DIGITAL VISION 116 
DEAE eese 29 
DOMAK , , 253 
DISTRIBUTED PROCESSING TECH 17% 
DISTRIBUTED PROCESSING TECH — 179 
DIVERSIFIED COMPUTER SYS 343 
DOLCH COMPUTER SYSTEMS. 5t 
ОТК COMPUTER.NC . o- 80 
EECS М 328 
ЕЕС®. ..;....... à 322 
EZO CORP 7215-2 
ELEK-TEK .. ‚33? 
ELEX INTERNATIONAL 42 
ELEK INTERNATIONAL INC 7218-19 
ELEXORJNC — 330 
ELONEX . , 7218-40 
EPSON ..... 136B,137 
ERGO COMPUTING 215,217 
ESiX COMPUTER, INC 7218-48 
EUTRON . . , 7215-22 
EVEREXSYSTEMS . 54-57 
EVEREX SYSTEMS ........ .. 5бА-В 
FAIRCOM 00e o. ТЫ 
FARCOM .. 7218-24 
FALCO DATA PRODUCTS. | .. 103 
FAST ELECTRONIC GMBH 7219-40 
FIRST SOURCE INT'L 335 
FIRST SOURCE INT'L . 335 
FLYTECHTECHNOLOGY . , 132 
РОХ SOFTWARE. , 268,299 
FRONTIER TECH. .. .. 32 
FUJIKAMA USAJNC . . ya 72М№-3 
FUJIKAMA USAING . . . 7209-3 
FUTURE TRENDS SOFTWARE. T2MW-5 
FUTURE TRENDS SOFTWARE . . T2MW-5 
FUTURE TRENDS SOFTWARE . 72NE-5 
FUTURE TRENDS SOFTWARE. 72NE-S 
FUTURE TRENDS SOFTWARE. .T2PC-1 
FUTURE TRENDS SOFTWARE. Т2РС-1 
FUTURE TRENDS SOFTWARE 7280-1 
FUTURE TRENDS SOFTWARE 7250-1 
GP DIGITAL , 321 
G P DIGITAL 323 
GAIN SYSTEMS, INC 7288-38 


Inquiry Мо. Page Ho. 
113 GALACTICOMM . , 394 
431 GAMMA PRODUCTIONS 7218-20 

" GATEWAY 2000 .. 24A-D 

" GATEWAY 2000 7219-32A-B 
114 асомімс 33 
116 GENERIC SOFTWARE , . 2 223 

588 ОТСО. 1ТО н T2HE-11 
608 GITCO.LTD .. ' , , TPS 
B32 GiTCO.LTD .... , ....... .. 7280-5 
118 GLENCO ENGINEERING.INC . 237 
117 GREENVIEW күү . 74 
118 GREG LEWIS PRODUCTIONS те 
110 GREG LEWIS PRODUCTIONS. 29% 
432 GREY MATTER 7219-37 
120 GTEK. А 214 
121 QTEK. . , (% 214 
122 GUI CLEARINGHOUSE 278 
122 HAUPPAUGE 4i 
124 HOC..  .... а 158 
125 HDC T" а 158 
1% HELIOS USA . , .. . .» +; | 
127 HEWLETT PACKARD PERIP . (034 
126 HIGH RES TECHNOLOGIES 324 
128 HOOLEON . 310 
130 HORSTMANN SAV DESIGN INC 194 
133 H.CO COMPUTER PRODUCTS 322 
132 H.CO COMPUTER PRODUCTS 322 
133 IB GRAPHICS SOFTWARE | at 
134 ICEXPRESS . 331 
433 IDIOMA/-COM 1a. ТИЯ 
338 ITAMA ELECTRIC a sos .47 
506 IMPLEMENTS.. . ТЊС-15 
м INDUSTRIAL INFO INDEX . Mw i 
434 NEX TECHNOLOGY , 718-38 
197 ІНГІМТЕ POSSIBILITIES 150 
138 INFINITE POSSIBILITIES 2. 159 
143 INFOCUS SYSTEMS 106,107 
13$ INTEGRAND RESEARCH СОВР . 206 
140 INTEGRATED INFO TECH ы 
141 INTEGRATED INFO TECH int al - 
142 WTELCOAP . . "vr 310 
435 INTERNATIONAL SOFTWARE HST — T215-52 
4M INTERSY&INC .... . . T218-42 
417 INTERSYS|NC . . 719-42 
319 INVISIGLESOFTWARE . .. . MA 
144 СТЕН œ. . 327 
145 ЮМЕЗА 152,153 
148 MESA š . „ 152,193 
147 IRWIN i 225 
439 IXIUO ... 7215-24 
148 JADE COMPUTER А — БЕР 
148 ЈАМЕСС .. .. 300,301 
439 JCINFOSYSTEMS . ., THB-15 

6 JDRMICROOEVICES ‚ 346,347 
7 JOA MICRODEVICES 346,247 
150 JEMINI ELECTRONICS т” 324 
* JP SOFTWARE 7215-84 AB 

151 KEASYSTEMS, LTD . , T 
315 KEITHLEY/METRABYTE | 220 
152 KEY TRONIC CORP. АРИР 
440 KEYCRAFT . 7215-36 

* KILA 227 
154 KINGSTON TECHNOLOGY CORP. , 218 
165 KINGSTON TECHNOLOGY COR? 218 

3418 KNAPCO........ TT 1. 222 
317 КМАРСО.... s. 5 اک‎ .. 
158 КАМ ASSOCIATES . . 334 
157 LAGUNA DATA SYSTEMS . 324 
158 LAHEY 282 
159 LANDMARK/SUPERSOFT i 305 
190 LAWSON LABS 323 
161 LINK COMPUTER GRAPHICS , 324 
182 LINK COMPUTER GRAPHICS ... . 324 
183 LOGICAL DEVICES 327 
14 LOGICAL DEVICES РР . Jaf 
165 LOGICAL DEVICES.... as oe 227 
188 LOGICALDEVICES . 327 
167 LOTUS DEVELOPMENT СОЯР, C11,1 
441 LOYALTY FOUNDER ENTER , 726-64 
586 LUCKY COMPUTER к TW'W-1 
581 LUCKY COMPUTER тыға 
589 LUCKY COMPUTER TINE-+ 
590 COMPUTER T2NÉ-9 
610 LUCKY COMPUTER ... .. ТІРС-7 
611 LUCKY COMPUTER ў Т2РС-7 
833 LUCKY COMPUTER 7780-3 
ан LUCKY COMPUTER . 7280-3 
188 LYBEN COMPUTER SYSTEMS ..., 316 
189 MANAGEMENT INFO SCIENCES 224 

* MANCHESTER EQUIP CO . TZHE-A.B 
591 MANCHESTER EQUIP. СО 72ME-1 


inquiry No. Pegs No. 
170 MAPLE SYSTEMS.NC . 330 

" MARK WILLIAMS , 75 
171 MATHSOFT,INC 228 
582 MAXIMUM STORAGE . . TMW- 
563 MAXIMUM STORAGE TIMW-9 
172 MAYNARD 295 
173 MAYNARD . . 298 

* MCGAAV-HILL PUBL ONLINE (INTL) 307 
174 MEASUREMENT & CONTROL 114 
175 MEASUREMENT А CONTROL . itd 
442 MEGADATA . 728-26 
443 MEGADATA 7215-26 
176 МЕЗАЗОҒТІМС . 328 
177 MEGATEL COMPUTER CORP 304 
178 MEMREL 238 
179 MEMREL . ,, ` . 250 
10 MERRIMACK VALLEY SYS 334 
181 MERRITT COMPUTERPROD ., , 19 
612 METAWARE ..... 4... 72РС8 
182 МЕТНОП SYSTEMS 330 
183 MICRO SOLUTIONS COMP PROD 282 

* MICROCOMPUTER MKTG CNCL(INTL) 337 
184 MICROGRAFX  , 27 
185 MICRONS , 
321 WICROPOLIS 255 
166 MICROPROCESSORS UNLTD 327 

* MICROSOFT | 19 

* MICROSOFT , 1HA-B 

" MICROSOFT 105 

" HIZROSOFT... . 349. 149 

* MICROSOFT, . , 170-178 
194 MICROSTAR LAB - 3 

" MICROWAY . : 215 

* MICHOWAY , 240 
502 MIND'SEYE 72NE-15 
593 MIND'SEYE Т2МЕ-15 
613 MIND'SEYE T2PC-11 
614 MIND'S EYE ‚‹ TPIT 
108 MIX SOFTWARE 243 
MA MKS. , 0002864 
445 MKS. . THE 
448 MOTOROLA/UDS 7215-9 
447 MOTOROLA/UOS . . 7218-0 
448 M-TRADE (U.K ) LTD 725-31 
584 MYODA,NC 729 'W-15 
565 YODA NC TIMW-15 
504 YODA INC T2HE-20 
595 MYODA ING 7INE-20 
197 NANAO 270 
190 MANAO . 270 
199 NANTUCKET, 2... 21 
200 NATIONAL INSTRUMENTS 15 
201 NATIONAL INSTRUMENTS, , . 310 
202 NEC MONITORS 32,13 
554 NETWORLO 91 DALLAS T2M'W-19 
581 NETWORLO 81 DALLAS TZHE-17 
507 NETWORLD 91 DALLAS , Р2РС-16 
427 NETWOALD 3! DALLAS 7280-11 
204 NEW DIMENSION TECH LTO ocn YT 
208 NEWPORT SYSTEMS аа 
208 NOHAU CORP . 328 

* NORTHGATE - , , Жж 
207 NOATHGATE 2000200 
327 NORTHGATE 238,230 
208 NOATHGATE 244,255 

* NOATHGATE 283 
209 NOATHGATE 287 
210 HORTHGATE 290,291 
804 НОМА COMP/COMPUTERS FIRST 72ME-3 
588 NOVA COMPICOMPUTERS FIRST 7T2NE-3 

* HRIMCGRAW-HRL 248A-B 
211 MU-MEGA TECHNOLOGIES 0.198 
564 OFM COMPUTER SYS 72MW-13 
587 OFM COMPUTER БҮ5 .oOTMMMW-13 
588 ONTRACK COMPUTER SYS | 72MW-.18 
560 ONTRACK COMPUTER SYS | T2MW-18 
508 ONTRACK COMPUTER SYS T2NE-16 
507 ONTRACK COMPUTER SYS T2HE-16 
615 ONTRACK COMPUTER SYS, T2PC-13 
818 ONTRACK COMPUTER ТІРС-13 
838 ONTRACK COMPUTER 7280-14 
636 ONTRACK COMPUTER SYS — 7280-14 
323 DUTPUT TECHNOLOGY 207 
212 OVERLANO DATA . . 319 
213 PACIFK: COMPUTER 157 

* PACIFIC DATA Я 122 

* РАСС ПАТА..,....... 145 
214 PARA SYSTEMS | 251 
215 PATTON & PATTON . 84 
2148 PC POWER š COOLING . 115 


To get further information on the products advertised in BYTE, fill out the reader 
service card by circling tha numbers on the card that correspond to the inquiry 


number listad with tha advertiser, This index is provided as an additional service 


by the publisher, who assumes no liability for errors or omissions. 
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Inquiry No. Page No. 
217 PC POWER 4 COOLING 115 
218 PERCEPTIVE SOLUTIONS,INC , 287 
219 PERCEPTIVE SOLUTIONS, INC 2 287 
220 PERISCOPE CO. THE 102 
221 PERISCOPE СОТНЕ . . 102 
222 PERSONAL TEK . 111 
4223 PINNACLE MICRO 8 
224 PINNACLE MICRO 83 
226 PIONEER . "m 92 
228 PKWAREINC . . .... 2... 11" 
227 PLUS DEVELOPMENT 125 
428 PROCOMP... .. -.. . . .. зи 

* PROCOMP USAINC . T2t8-8C-D 
228 PROGRAMMER'S PARADISE 63-85 

* PROGRAMMER'S SHOP 118-121 
230 PROTECH MARKETING 259 
231 PROTECH MARKETING 258 
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* COPIA INTERNATIONAL LTD 116 73 COREL SYSTEMS CORP 245 | 959 EDUCATIONAL/ 292 UNICORN ELECTRONICS 323 
425 ELEX INTERNATIONAL, INC 728.19 74 COREL SYSTEMS CORP 147 INSTRUCTIONAL 293 UNIVERSAL MEMORY 331 
4M S 7219-20 75 COREL SYSTEMS CORP 147 459 ОБА SOFTWARE ти8-23 
124 НОС 148 101 ELEX INTERNATIONAL 42 t) ABACUS 347 $71 VOS INTERNATIONAL T2MIW.-11 
125 HOC. 168 13 SOFTWARE z 1 АБАСОВ емі $72 VDS INTERNATIONAL ТММ. 
133 IBM-GRAPHICS 184 MICROGRAFX 127 8b ANMEDORS aed 599 VDS INTERNATIONAL T2NE-10 
167 LOTUS DEVELOPMENT CORP [К 288 TRUEVISION 221 ҮЛЕ БАГ РР 200 000 VOS INTERNATIONAL TOME-19 
180 MANAGEMENT INFO SCIENCES 224 289 TRUEVISION. 21 е SEALE سب‎ = ZEOS INTERNATIONAL 1MA-J 
205 NEWPORT SYSTEMS 156 299 VERMONT CREATIVE SW 2! am Stians Tuum 
322 PERSONAL TEX m : 208 
283 ROYKORE 7% | 950 IBM/MSDOS —LAN | | БҮТЕСАНООЕСК | 24 | 961 MISCELLANEOUS 
271 STRATEGIC MAPPING 45 : 
794 VENTURA SOFTWARE М3 | 425 ELEXINTERNATIONALINC 7215-19 " ъа еа Sr "кч " 
309 ZYLAB/OCR SYSTEMS 155 118 GREG LEWIS PRODUCTIONS 295 ^ ТЕНЕТ CORE ы-ы in M мнне Pa 
310 2ҮҺАВОСА SYSTEMS 155 119 GREG LEWIS PRODUCTIONS 256 e cmd md 314 ASHTON.TATE 2223 
"3 319 INVISIBLE SOFTWARE Th * NRUMCGRAW-HILL 2 -B | 38 BYTE EURODECK zsa 
944 IBM/MSDOS APPLICATIONS— 291 TWINCOM 302 * BYTE 
Scianiifie/Technical | 961 IBM/MSDOS — LANGUAGES 411 BYTE PUBLICATIONS 7215-61 
46 BYTE PUBL/DEMOLINK 345 
37 BINARY TECHNOLOGY 128 | 409 BLAISE COMPUTING 725-18 | 960 MAIL OADER/ 46 GEC MICROSYSTEMS $25 
* COMPUTER SOLUTIONS NW 7216-640-D Ce ee. 5 RETAIL 47 85C MICROSYSTEMS نند‎ 
413 DATAVISION AG . : THS-41 40 BORLAND INTERNATIONAL n = 48 BAC MICROSYSTEMS m 
87 DESIGN SCIENCE 96 BUZZWORDS INT'L . 72МЕ-14 ктер му 435 INTERNATIONAL SOFTWARE DIST 52 
8$ DESIONSCIENCE . o£ | 414 COBALT BLUE Lo ое тне | 554 NETWORLD 81 DALLAS 724W-19 
07 DIGITALK та 428 FAIRCOM 7218-25 t4 AMERICAN ABVANTÉOH + 581 NETWORLD 31 DALLAS TZNE-17 
673 FUTURE TRENDS SOFTWARE — 72MW.5 428 FAIRCOM ' 7218-25 19 AMTINT'L A 807 NETWORLD 91 DALLAS T2PC-16 
874 FUTURE TRENOS SOFTWARE — 72MW-5 612 METAWARE аны AUTOMATED COMPUTER TECH 274,278 827 NETWORLD 91 DALLAS 7280-11 
801 FUTURE TRENOS SOFTWARE — 72NE-5 542 MIND'SEYE 72МЕ-15 26 . 963 ROYKORE 7% 
602 FUTURE TRENDS SOFTWARE 72НЕ5 503 MIND'S EYE Т2МЕ-15 27 AUTOMATED COMPUTER TECH 274,278 551 SCAN-TECH $1 T2M'W-7 
812 FUTURE TRENDS SOFTWARE 72901 | 613 MIND'SEYE Т2РС-11 OS wl o тет 721547 
620 FUTURE TRENDS SOFTWARE ТІРС-1 514 MIND'S EYE "PC-11 « B E 464 SWFTEINT'LLTD 743-47 
640 FUTURE TRENDS SOFTWARE 2280-1 | 196 MIX SOFTWARE 243 43 BUHEADOFELECIMONCPUBL | WI * UNIQUE T2E-MAC-D 
41 FUTURE TRENDS SOFTWARE 7250-1 198 NANTUCKET 201 Е m nene i a эи 570 UNIX OPEN SOLUTIONS 91 | 7T2MW.17 
115 GENERIC SOFTWARE , 223 232 PSEUDOCORP X 7. BRE eee اس‎ 608 UNIX OPEN SOLUTIONS 91 МЕТА 
130 HORSTMANN S/W DESIGN INC 104 268 STONY BROOK SOFTWARE 261 48 BBC MICROSYSTEMS 233 618 UNIX OPEN SOLUTIONS ‘91 72PC-14 
43% DULTO таны | Ж SR encore pa i 639 UNIX OPEN SOLUTIONS 91 7150-13 
318 KEITHLEYAMETAABYTE 120 | 307 ZORTECHING зі о = UNDIWORLD 20۸-0 
is TET mex LE ES NE * 
153 LAHEY 282 965 IBM/MSDOS — SPREADSHEETS 420 COMPUTER QUICK 7209-50 297 VERBATIM 199 
163 LOGICAL DEVICES 327 88 COMPUYERLANE 321 298 VERBATIM 128 
184 LOGICAL DEVICES 32? 36 BALER SOFTWARE қ % > COMPUTEPHVTÉBOONQUUB aA 401 VOGON ENTERPRISES LTD зм 
* Meno ө > BOOKCLUB 2и 
> MICROSOFT 1044-8 | 952 IBWMSDOS — UTILITIES COMPUTEF/BYTE 
«ET a 421 CONCORD COMPUTER CORP الو‎ 962 ON-LINE 
* MICRFONWAY 240 8 313fTVELTDO ғы 422 CONCORD COMPUTER 
211 NU-MEGA TECHNOLOGIES 134 401 3EST-USA 710-00 656 ОЕАВҮТЕСН COMPUTERS | 72MW-20 SERVICES 
218 PATTON А PATTON ым 38 BLACK A WHITE INT'L 280 &&7 DERHYIECH COMPUTERS T28FW-20 
In PERSONAL ТЕХ 111 56 CENTRAL POINT SOFTWARE y 6) GERSYTECH COMPUTERS 7150-16 * вх 248 
249 RAIMA вт 5у CENTRAL POINT SOFTWARE ы. 631 DERBYTECH COMPUTERS 7250-16 * BX. Р 154 
164 SPECTRUM SW 251 58 CENTRAL POINT SOFTWARE 117 95 DIVERSIFIED COMPUTER SYS тп * Вх 285 
2€? STATSOFT o5 412 CLARION SOFTWARE 7215-17 100 ELEK-TEK 317 Ж? зай 
ату SYSTAT 23 160 413 CLARION SOFTWARE . Тиям? * ELONEX 7215-49 450 BIX 7213-10,11 
374 SYSTAT 160 91 DIGITALK ж 358 FUJIKAMA USA, МС 72MW-3 * (бух 722.82 
* WATCOM PRODUCTS 49 117 GREENVIEW ——-— 569 FUJIKAMA USALINC 7MW-3 4SD BIX(NT'L) 00.91 
303 УЛМТЕК СОЯР .. 330 " JP SOFTWARE 735-B4A—B 412 GREY MATTER 7218-27 433 IDIOMA/-COM 7118-80 
304 WINTEK CORP 330 159 LANDMARKISUPERSOFT ха 122 GUI CLEARINGHOUSE 76 136 INDUSTRIAL INFO INDEX 40 
776 PKWARE,INC 171 а le ie " MCGRAW-HILL PUER ONLINE (INT'L) 307 
257 SEQUITER SOFTWARE 208 EXPRESS . 
945 IMMSDOS APPLICATIONS— 434 INEX TECHNOLOGY . 725-38 
523 OTHER APPLICATIONS— | 148 JADE COMPUTER мот | 963 OPERATING 
= QUARTERDECK - —— а JOR MICRODEVICES. 348.347 SYSTEMS 
ROYKORE 715-6 7 JDRHMICHOOEVICES СА 347 
271 STRATEGIC MAPPING | Sru 7254 | 140 JEMIN ELECTRONICS xm | 417 COMPEXINTERNATIONALINC 7218-60 
315 KEITHLEYMETRABYTE 320 426 ЕЗІХ COMPUTER.INC msa 
ы” IM/MEDOS APPLICATIONE— OTHER APPLICATIONS — 318 KNAPCO 142 * MARK WILLIAMS 
Wor Рве eM Word 117 KMAPCO , . әз * MICROSOFT 170 
158 KAM ASSOCIATES $34 * — -— 
309 ZYLAE/OCR SYSTEMS 158 IYLAS/OCR SYSTEMS 1 16& LYBEN COMPUTER SYSTEMS 310 * M 
310 ZYLABJOCR SYSTEMS 155 - = * MARK WILLIAMS . 75 * MICROSOFT 173 
310 ZYLAB/OCR SYSTEMS И 155 
176 MEGASOFT,INC 328 * MICROSOFT 174 
BM/MSDOS — — CROSS DEVELOPMENT " MICROCOMPUTER MKTG СС. * MICROSOFT . 17% 
WE ҙҘҙ- жасы өз PER = (NTL) 337 235 QUANTUM SOFTWARE SYSITD — 14 
1F AMERICAN SMALL BUSINESS COMP 133 428 FAIRCOM 7215-25 544 MYODAING TZ2MW-15 236 QUANTUM SOFTWARE SYSLTD 19 
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REQUEST FREE PRODUCT INFORMATION BY FAX 


Just fax this page to 1-413-637-4343. Your request for information will be processed immediately! 


Circle the numbers on 
Inquiry Card below which 
match the inquiry numbers 
assigned ta ilems of interest 
to you. 


Fill out this coupon carefully. PLEASE PRINT. 


Name 


State/Province Zip 


Country 
( ) { ) 
Fax Number 


inquiry Numbers 1-495 


$SARRZEBR 


Check off the answers to 
questions "A" through “E”. 


lhe form. 


А. What is your primary job 
function/principal ares of responsibility? 
(Check one.) 

ı [1 MIS/DP 

21] Programmer/Systems Analyst 

30) Administration/ Management 

+ D Sales/Marketing 

3 O Engincer/Scientist 

6 O Other 
B. What ls your level of management 
responsibility? 

7L] Senior-level 

s O Middle-level 

9 Û Professional 
C. Are you a reseller (VAR, УАП, Dealer, 
Consultant)? 


ia LJ Yes u O No 


Inquiry Numbers 496-990 


Print your name, address, 
and fax number clearly on 


Remove this page ог сору 
this page clearly and 
fax it 16 the number above. 


D. Whai operating systems are you currently 
using? (Check all that apply.) 

1: LJ PC/MS-DOS 

iL] DOS + Windows 

i О 052 

15 C) UNIX 

16 О MacOS 

17 О VAX/VMS 

E. For how many people до you influence the 
purchase of hardware or software? 

а (11-25 

н 26-50 

20 0 51-99 

zi О ЮО or more 


JULY 1991 


Inquiry Numbers 991-1479 


99g! 992 993 894 905 995 997 998 999 1000 1001 
1002 1003 1004 1005 1006 1007 1008 1009 1010 1011 1012 
1013 1014 1015 1016 1017 1018 1019 1020 1021 1022 1023 
1024 1025 1026 1027 1028 1029 1030 1931 1032 1033 1034 
1035 1038 1037 1038 1038 1040 1041 1042 1043 1044 1045 
1046 1047 1048 1049 1050 1051 1052 1053 1054 1055 1056 
1057 1058 1059 1060 1061 1062 1083 1064 1065 1066 1067 
1068 1083 1070 1071 1072 1073 1074 1075 1076 1077 1078 
1079 1080 1081 1062 1083 1084 1085 1088 1087 1088 1089 
1090 1091 1092 1093 1994 1095 1998 1097 1098 1099 1100 
1101 1102 1103 1104 1105 1106 1107 1108 1109 1110 1111 
1112 1113 1114 1115 1118 1117 1118 1119 1120 1121 1122 
1123 1124 1125 1128 1127 1128 1128 1130 1131 1192 1133 
1134 1135 1138 1137 1138 1139 1140 1141 1142 1149 1144 
1145 1146 1147 1148 1149 1150 1151 1152 1153 1154 1155 
1186 1157 1158 1159 1160 1181 1182 1163 1184 1165 1186 
1167 1168 1789 1170 1171 1172 1173 1174 1175 1176 1177 
117B 1179 1180 1181 1182 1183 1184 1185 1188 1187 1168 
1169 1190 1191 1192 1193 1194 1195 1198 1197 1198 1198 
*200 1201 1202 1203 1204 1205 1206 1207 1206 1209 1210 
7211 72121213 1234 1215 1216 1217 1278 1219 1220 1221 
1222 1223 1224 1225 1226 1227 1228 1229 1230 1231 1232 
1233 1234 1235 1236 1237 1238 1239 1240 1241 1242 1243 


1244 1245 1246 1247 1248 1249 1250 1251 1252 1253 1254 
1255 1256 1257 1256 1259 1260 1261 1262 1263 1264 1265 
1986 1267 1268 1269 1270 1271 1272 1273 1274 1275 1278 
1277 1278 1279 1280 1281 1282 1283 1284 1285 1286 1287 
1288 1285 1290 1291 1292 1293 1254 1295 1288 1297 1298 
1299 1300 1301 1302 1303 1504 1305 1306 1307 1308 1309 
1310 1311 1312 1313 1314 1315 1316 1317 1318 1319 1320 
1321 1322 1323 1324 1325 1326 1327 1328 1329 1330 1331 
1332 1333 1334 1335 1336 1337 1338 1339 1340 1341 1342 
1343 1344 1345 1348 1347 1348 1349 1350 135] 1352 1353 
1354 1355 1356 1357 1358 1359 1360 1361 1362 1363 1364 
1385 1388 1387 1388 1369 1370 1371 1372 1373 1374 1375 
1376 1377 1378 1379 1380 1387 1382 1383 1384 1385 1388 | 
1387 1388 1389 1390 1391 1392 1383 1394 1395 1396 1397 
1398 1399 1400 1401 1402 1403 1404 1405 1406 1407 1408 
1408 1410 1417 1412 1413 1414 141% 1418 1417 141B t 418 
1420 1421 1422 1423 1424 1425 1428 1427 1428 1429 1430 
143! 1432 1433 1434 1415 1436 1437 1438 1439 1440 1441 
1442 1443 1444 1445 1448 1447 1448 1449 1450 1451 1452 
1453 1454 1455 1456 1457 1458 1459 1450 1481 1462 1463 
1464 1485 1486 1467 1468 1483 7470 1471 1472 1473 1474 
1475 1478 1477 1476 1478 


(1 J subscribe to BYTE. [Г] 1 do not subscribe to BYTE. [Г] Please send те one year of BYTE Magazine for 524.95 and bill me. Offer valid in US. and possessions onix 


BYTE ix 


Free Software From Top 
Publishers Online! 


Preview the latest software instantly through BYTE DEMOLINK-—It's easy, all you 
need to access BYTE DEMOLINK is a PC, a modem and a telecommunications 
program and the latest demo software is at your fingertips! 


Software Available on DEMOLINK: 


ASQ 
ASQ 1.3 from Qualitas K a memory management 

tutorial and system analyzer which teaches 

you about your system's hardware, configuration and memory. 
ASQ 1.3 analyzes your system and suggests wayt to improve it. 
Select the file asq.exe 


BYTE Information Exchange 
Sample the on-line service for people who 
know comourers. The demo incudes 
neracian from conferences and a sample of BIX's electronic 
mail system. 
Select the Піе name bixdemoere 


C++/Views 
An object-oriented development environment 
for М5 DOS Windows 3.0 based on C++ irom 
CNS Inc. includes over 75 C++ classes (with complete source) 
| and development tools such as class browser, dulog code 
generator and chus documentor. 
байыс the Піе cvlews.exe 


CommonView 2 


Illustrator Diskette 
| Glockenspre! CommonView 2 Ба C++ 
applicadion framework [or quick development of applications 
between Microsoft Windows. Presentapon Manager. 
| OSF/Motd and HP New Wave. 
Select the file comviewZexe 


+ C-scape 

° The Oakland Group's C-scape is a programming (oo 
lor C programmers. It ic a powerful, object- 

oriented interface management system chat includes a function 

library and a screen designer, The C-scape library ls an extensive 

collection of function: for working wich windows, баса entry 

screens, input validation, menus, text editing and hypertent 

context-sensitive help. 

Select the Піе cscape.exe 


Circle 45 on Inquiry Card. 


DBASE IV 
Version 1.1 lor DOS from 
Ashton-Tate Corp., provides 
tools to develop and implement yolutions 
со à wide range of PC data management 
needs from list management to complete 
accounting and inventory applicanons for 
both stand-alone and networked systems. 
Select the Пе db4demo.exe 


Nemesis Go Master 
Go is an easy-to-learn strategy game which is 
the nadonal game of Japan. Go is considered 4 
| philosophical and analytica! 1021, In addition го being an 
| addicting game. 


Nemesis Go Junior 
Ideal for novices and Go Master is intended for the 
serious Go student. Both are from Toyogo Inc 
Select the file gojr.exe for MS DOS Go Junior 
Select the ПЕ gomast.exe for М5 DOS Go Master 
Select the file gojr.bin for Macintosh Go Junior 
Select the file gomast.bin for Macintosh Go Master 


KnowledgeSEEKER 
First Mark Technologies’ KnowkedgeSeeker 
7 combines artificial inteligence with statrstical 
analysis techniques to link directly inco dBASE, spreadsheet or 
ASCII fles, turning dau into information. 
Select the file kseeker.exe 


Look& Feel Screen 


Designer 
An interactive screen editor that 
generates C source code for the screens or 
saves them in a file callable at runtime—by 
The Oakland Group. 

Select the Ше Infdemoz.exe 


Lotus Magellan 2.0 
| Lets you find, view, and use all the information on 
| your PC. You can view files as they appear 
in your favorite 
Select the file magellan.exe 


| Quattro Pro 2.0 
Borland't powerful spreadsheet with features 
including flexible 3D consolidation, macro 


building and debugging. Full mouse support, pull-down menus, 132 
character-wade display, and 32 reszable windows provide modern | 
user interface. 

Setect the file quattroexe 


THINK 

From Thinking Software Inc., the Think demo includes 
an Al tutorial which will introduce you (о Expert 
Systems, Neural Networks and Natural Language. The demo 
actually talks through your PC speaker demonstrating the 
Thinking Software SoundB ytes Toolkit which allows you to add 
speech synthesis ta your programs. 

Select the file think.exe 


Be the first to evaluate the latest software for just the cost 
of a phone call! To connect with BYTE DEMOLINK, call the 


office nearest you today! 


ТЯ Free Demo Download 


ШІ 617-861-9767*] 


‘Call the nearest DEMOLINK "m" anytime. Telecom settings: 2400 or 1200 baud, | 
B - me, 1 | rn bit, and nû parity. Enter DEMOLINK at the prompt. 


Los Angeles Мен York 


Washinglon. DE 


Chi San Francisco Toronto 
212. H3 1071 oe 220- 0328 713-383-9856 212-797-5620 415-134-4510  416.260-3187 202-163-4870 
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BUY WITH CONFIDENCE FROM JDRI 


i " & e 30-DAY MONEY BACK GUARANTEE 
JDR Microdevices“ она 
ORDER TOLL-FREE 800-538-5000 + TOLL-FREE TECH SUPPORT "МММ? 
DYNAMIC RAMS YOUR MOTHERBOARD CONNECTION: 


PARTIS SITE SPEED 
4118-130 16364х1 150тя 
4164-150 6553611 150n4 
4164-120 85531 12008 
4164-100 555381 1000s 
TMS4464-12 55596514 120na 
41258-130 2821441 150ns 

| 41258-120 26214441 120ла 
41256-100 262144211 100ns 
41258-0 26214421 Biu 
4142355-100 


16MHz MINI 386-SX 


« NORTON 8115,3 » LANDMARK AT SPEED 20.8 
* USES 16MHZ INTEL B03868X СРЦ • EXPANDABLE TO SME ОМ 


SIMM/SIP MODULES "NE 


AT , _ : n 3 m E. BOARD - AMI BIOS « CHOOSE FAST @ WAIT STATE OR 1 WAIT $ 

ағыт, Ене мүч, STATE FOR ECONOMICAL USE OF SLOWER НАМ + FIVE 16-BIT 1 995 
42100043010 Maio e MPG m | j AND THREE 8-НІТ EXPANSION SLOTS CHIPS & TECHNOLOGY 25MHz CACHE 486 
421000А0В-60 1М8х9 Gina ЗІМАРС 8994 * SOCKETED FOR 80387SX CO-PROCESSOR « 8.5" X 13° SIZE HIGH PERFORMANCE MOTHERBOARD FOR CAD/CAM/CAE 
258K1999P-BO — 256K x @ pre rc 21.95 FITS IN MINI-288 AND FULL SIZE 286 CASES - WORKSTATION, LAN SERVERS, MULTI-TASKING, MULTI-LUSER 

3 3 | : МСТ-3865Х ——————— ~: GA XENIX APPLIGATIONS s INTEL B486 GPU WITH INTEANAL 
!MBxgSIP-10 — 1MBHa3 (бла БІРРС 6456 

МСТ-3885Х-20 20 MHZ VERSION $499.95 MATH CO-PROCESSOR AND AK CACHE ‹ 128KB CACHE 

IMBx9SIP-BQ IMB»? BOns BIPPPC 0906 1 MEMORY ON BOARD «EXPANDABLE TO 16MB ОМ BOARD 


12MH. MINI 286 USING IME X 0 SIMMS OR 256K X 9 SIMMS (ARA INSTALLED) 

» SOGKETED FOR WEITEK 4167 MATH CO-PROCESSOR + EIGHT 
"i 18-BIT BUS SLOTS » AMI BIOS » SOFTWARE SELECTABLE 
SPEEDS - FULLY COMPATIBLE WITH О5/2, NOVELL. DESOVIEW. 
XEHU, WINDOWS AND WINDOWS 3.0 

MCT-496MB25 25 MHZ VERSION $1,995.00 
MC T-486MB33 33 MHZ (LANDMARK = 151 0j $2,495.00 


MORE MOTHERBOARDS... 


MCT-M386-25 25 MHZ MINAS $798.00 

MCT-386MBC-33 FULL SIZE 334H7 CACHE 3845. $1,195.00 

MCT-386MBC-25 25 MH? CACHE 335 $999.00 

Ж MODULAR CIRCUIT TECHNOLOGY — MCT-C386-33 зз MHZ CACHE MINI-a86... ...... . $1,209.00 

STATE ОҒ THE АНТ TO SAVE YOU LONGEVITY WORRIES! | МСТ-ІМ286-20М 20 MHZ 286 W/NEAT CHIPSET $389.95 

« EXPANDABLE ТО 4MB ON-BOARD USING SIMMS - FIVE 

MANUAL & SOFTWARE GUIDE FULL SYEAR GUARANTEE! АА oir ano THREE BIT SLOTS + 85x 8.75" SIZE FITS МСТ.М288-16№ 16 MHZ Zsa WAEAT CHIPSET 9289.96 

- 2... р қ | MINI-286 AND FULL-SIZE 285 CASES MCT-M286-12M 12 MHZ 286 W/NEAT CHIPSET .... ,. $260.85 
B3DüT-20 20 MHz... 318.905 82987-18 (90) 10 MHr 289.95 

е ША X 20 MHz ГЫРЬ MCT-M2B6-12 Pe лоя p HEFER т я ла бя йш B A a ape a Dn ea m 5199.85 MCT-TURBO-10 10 MHZ 8088 «sss ss $88.95 | 


EBPRDESZR 25hMMHZI  .419.95 


UPRIGHT CASE 


қ - P 
B ў ‘en OE 


MCT'S MODULAR 
PROGRAMMING SYSTEM 


ШЕЛ SLOT TO PROGRAM EPSTOMS, PROMS, PALS & MORE! 


вт 


* FOR STANDARD. FULL SZE AND 


MIN MOTHERBOARDS - 
. 250'WATT POWER SUPPLY HOST ADAPTOR CARD/CABLE 2 
* MOUNTS ҒОН 3 FLOPPY AND + UNIVERSAL INTERFACE FOR THE PROGRAMMING МОО- 
4 HARD DRIVES | ULES » SELECTABLE ADDRESSES PREVENT CONFLICTS 
geo or R یھ‎ BREADBOARD WITH DECODE | J MAR 
j rele а a ADDRESS DECODING LOGIC, DATA SUFFERING, 2 LSI CIR. : 222 UNIVERSAL 
ANO SPEAKER INCLUCEO = SLITS EGF PROGRAAMADLECEOUHIEKO E COSTE Teer MODULE 
FUNCTIONS » LOGICALLY GROUPED - ACCESSES ALL LO 
CASE-100 ......................... = $249.05 CONNECTIONS « CLEARLY L LABELLED BUS res | 295 
. TS UP TO 24 FOURTEEN-PIN ICS - ACCEPTS 8, 15, 
MORE CASES... 25 ОЯ 37-PIN D-SUB CONNECTORS \e 


RAMS 
EEPROMS, PALS, Bl POLAR 
8746 & 8761 SERIES DEVICES: 16VB AND 
20У8 GALS (GENERIC ARRAY LOGIC) FROM 


PDS-601 = sr | 
PDS-600 ABOVE CARD WITHOUT DECOOE ............ $49.95 


CASE-200 UPRIGHT HOLDS 11 DRIVES ........... 
CASE-120 MINI-UPRIGHT W200 WATT PS $199.95 


CASE-70 FULL-SIZE 284-STYLE CASE ........... $89.95 PDS-611 16-817 BUS BREADBOARD WITH DECODE $89.95 TCE CMOS VHA 
CASE-50 MINI-SIZE 285-STYLE CASE 358.95 PDS-610 ABOVE CARD WITHOUT ОЕСООЕ serene 959.95 AND «ТАЕ дм, LOAD DISK, SAVE бак EDIT от RA 1 
CASE-FLIP — FLIP.TOP 5088-STYLE CASE $39.95 CHECK, PROG HEAD 

CASE-SLIDE SLIDE-TYPE 8088-STYLE CASE .......... 535.95 Ш MORE PROTOTYPE CARDS: eic one SOCKET РОЯ 37-6" WIDE ICS (8 nac 
CASE-JA-200 HIN-SIZE CASE WITH у Р5 нүн $149.95 | FR EPOXY Gi ASS LAMINATE wm ; ста | D P ATED EDGE- MOD-MU БАКЫТ АРОН. Pettitte tect) try $90 85 
REPLACEMENT POWER SUPPLIES... CARO FINGERS AND SILK-SCREEMED LEGENDS P-EA 4- ADAPTOR „ын ыы, 
PS-135 134 WATT PS FOR $088 (110/220V) $59.95 JDR-PFH B-BTT WITH «SV AND GROUND PLANE... $27.95 EPROM MODULE 

PS-150 — 80 WATT PS FOR 8008 (110/220) $69.95 JDR-PR2 AS ABOVE, WITH VO DECODING LAYOUT .. $29.95 hb GRA t PAN Utena uOE E кит | 
PS-200X 200 WATT PS FOA 6088 (119/220¥) 589.95 | JDR-PR2-PK PR2GUFFERINO/DECODE PARTSKIT..$8.96 = oak ECPROMS « HEX TO OMS, CMOS EPRONS А tek ч 


PS-200 200 WATT PS FOR 286/388 (1 10/220У) $89.95 JDR-PR10 16-ВІТ WITH VO DECODING LAYOUT $34.95 BLANK CHECK/PROGRAM/VERIFY « VPP 5. 12 5, 12 75, 13, 21 
PS-250 250 WATT PS FOR 286086 (1107220v) 9128.95 JOR-PR10-PK PRIO BUFFERINGDECOOE PARTS $12.95 & 25 VOLTS - NORMAL, ТЕШЕН, INTERACTIVE & QUICK 


EXT-80286 285-COMPATIBLE EXTENDER CARD .95 PULSE PROGRAMMING ALGORITHI 
= MOD-MEP —— —Á————— — Ср! 19.96 | 


is аа ser 3925 "ODMEPA 4EPROM PROGRAMMER — 9189.98 -‏ ااا سے 
PARTS .SHE X. SPEED — vpp PINS PRICE ARA ROM ERA |‏ 
27Э2А 40Xh8 — 250 лу 24 PAL PROGRAMMING MODULE...‏ 
ага EE ^C nl rtr om з MOD-MMP MICROPROCESSOR PROGRAMMER 179.95‏ 2754 
org = Hi. 250ns - To Атей " | D DIGITAL К; 5 MEMORY TESTER 129.95‏ 
27122А4-Х0 16384656 200% 28 494 DATARASE И BI-POLAR PROM PROGRAMMER 259.95 |‏ 
шш у 02 В.Е m c e PAL DEVELOPMENT SOFTWARE‏ 
REQUES] ATAL ENTHY LEVEL CUPL PAL DEVELOPMENT KIT‏ 5894 8 25003 6950658 27512 

1310728 2000s 42 1795 , DEVELOPERS MOD-MPL-SOFT 
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JDR Microdevices 


2233 SAMARITAN DRIVE, SAN JOSE CA 95124 


""E 
T A Wo 


WONG ч 
tU E DU SN BF 
ا‎ ж 


FC-3001 101-KEY 12 F-KEYS А CALCULATOR 
ВТС-5060 ва KEY WITH 10 FUNCTION KEYS ............ $59.95 


COLOR HAND | 
SCANNER! 


“ 400 DPL 16-COLOR DITHER MODE. 
200 ОРІ 16 SHADE GRAY-SCALE 
MODE - MONO MODE FOR B&W LINE 
АЙТ AT 100, 200, 300 OR 400 DPI 
« ZSOFT PC PAINTBRUSH VI PLUS 
CHS-4000... . $599.00 
Н5-3000 12 GRAY SCALE SCANNER W/PAINT . 
OCR-SOFT CARETS OCR SOFTWARE 
LOGITECH PRODUCTS 
LOGCO SERIAL MOUSE . — 
LOGCB-P SERIAL MOUSE W/PAINTSHOW . $109.95 
LOGCS-WIN SERIAL MOUSE W/WINDOWS5 30 9149.95 
LOGBA BUS MOUSE . M 
LOGBO-P BUS MOUSE W/PAINTSHOW . As 
TRACKMAN SERIAL TRACKBALL .. 
TRACKMAN-B BUS TRACKBALL 


MONITORS 


е ль F. 
NEC-MULTI-3D “04% 

* 1024X788 RESOLUTION -20MM DOT PITCH - COMPATIBLE 
WITH B514A, SUPER VGA, APPLE MAC II, УСА. EGA £ CGA 
NEC-MULTE3D urs —— $549.00 
JDA-MULTI 14° MULTISYNCH MONITOR. . . 6429.05 
CM-1440 SEIKO 147 DUAL FIXED FREQUENCY ....... 5599.00 
CM-1450 SEIKO 14° NON-INTERLACED VERSION _ $749.00 
VGA-MONITOR 14* VGA MONITOR . 8379.95 
MONO-VGA 14° PAPERWHITE VGA MONITOR 5139.95 
EGA-MONITOR 14- EGA MONITOR $139.95 
GM-1488 14° SCHEEN MONOCHROME . $139.95 
MONO-SAMSUNG 177 FLAT SCREEN $129.95 
VGA-PKG 14" VGA MONITOR & CARD 640X480 RES $499.00 


| PRO-24ME 


2400 BAUD MODEM “Е ЕТ 


295 vrl 
m 
id = | 


* 2400/1 200/300 BAUD OPERATION - 

* HAYES AT COMMAND SET COMPATIBLE • PROCOMM 
COMMUNICATIONS SOFTWARE • СОМА THRU СОМА 
МСТ-24І 

МСТ-ҒАХМ 2400 BPS INT. WITH FAX SEND ... 


VIVA 2400 BAUD MODEM | 


ө ға? 


* 2400/1200/300 BAUD OPERATION * HAYES АТ 
COMMAND SET COMPATIBLE • EXTENDED 
S-REGISTER PROGRAMMING • SPEAKER & 
2NO PHONE JACK > STD RS-232C INTERFACE 
МІМА-24Е ............................ . $119.95 
VIVA-24MNP ERROR CORRECTING VERSION 


PCEM7296 INTEL 9600 BPS EXTERNAL MODEM .. 


PROMETHEUS MODEMS 
PRO-96EF 9600 BPS EXTERNAL WITH FAX 
PRO-MAXI 2400 BFS INTERNAL W/9600 FAX 
PRO-24I 2400 BPS INT WITH PROCOMM 
PRO-24MNP 
PRO-24EMNP 2400 BPS EXT W/ERROR CORR. 
PRO-24E 2400 BPS EXTERNAL — 
2400 BPS MINI-EXTERNAL ......... 
PRO-EFXM-96 2400 BPS MINI-EXT W/FAX SEND . 


1024 X 768 
4 а 


$149.95 
$549.00 


$629.00 
$99.95 


* UP TO 1024 X 788 RESOLUTION 
* 1 1 ASPECT RATIO AT 640 X 480 
& 1024 X 768 + 28 DOT PITCH 
* 14° NON-GLARE SCREEN 
» VGA, EGA, CGA, MDA. HGC COMPATIBLE 
1024 X 768 INTERFACE CARD 
- &16-BiT 8088/286/386'486 COMPATIBLE 
* 512K VIDEO RAM EXPANDABLE TO 1MB 
* AUTO MODE SWITCHING • 756 COLORS FROM 262.000 
* WINDOWS 3.0 COMPATIBLE « INCL SOFTWARE DRIVERS 
VGA-PKG-1024^ .. MEME $599.00 


£ MODULAR CIRCUIT TECHNOLOGY INTERFACE CARDS 


1.44MB FLOPPY 
CONTROLLER 


mors 
"ЕБ 


* 8084266 COMPATIBLE 
* SUPPORTS 2 FLOPPIES 
(260K, 720K. 1.24B & 1 44MB) 
* USER SELECT AS PRIMARY OR SECONDARY (SAD OR 4TH) 


FLOPPY 
MCT-FDC-HD BOGE lestis Фатва тфевфаФа яа #4 Oe Ses edd tad ub 66d dh d $49.95 


MCT-FOC-HD4 4 FLOPPY VERSION . 


MCT-HDC HARO DAIVE CONTROLLER 
MCT-RLL PLL HARD DAIVE CONTROLLER 
MCT-IDE IDE HARD DRIVE CONTROLLER _. _. 
MCT-ESOI :6 BIT ЕЗГІ ORIVE CONTROLLER 


18-BIT FLOPPY /HARD 
CONTROLLER 


* T INTERLEAVE FOR 

IMPROVED PERFORMANCE 
» CONTROLS 2 HARD DRIVES 

AND 2 FLOPPY DRIVES 
* CONCURRENT OPERATION 

OF ! FLOPPY HAAD DRIVE 
a ине ИННО 
MCT-AFH-RLL t6-BIT FH ALL CONTROLLER . $199.95 
МСТ-ІРЕҒН IDE FH CONTROLLER 77... $69.98 
MCT-SCSI-FH SCS! FM CONTROLLER ... $78.85 
MCT-IDEIO 18-BIT IDE MULT: LO CARD $89.95 
МСТ-АЮ 4-817 286/386 MULTI VO CARD . $59.95 
MCT-IO 8-BIT 8085 MULT! LO CARD $59.95 


ed 


CUSTOMER SERVICE 800-538-5001 
TECHNICAL SUPPORT 800-538-5002 
LOCAL/INTERNATIONAL 408-559-1200 


BBS (3600/2400/1200) 408-559-0253 
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TOLL-FREE FAX ORDERS 


800-538-5005 


5 YS TEM DIAGNOSTICS — 


WORKS WHEN SOFTWARE CANNOT | на) на 
286/386/А486 COMPATIBLE 
PLUG INTO SLOT, READ LEO 


DISPLAY AND CHECK YOUR BIOS 
MANUAL FOR ERROR COOE 


VIEW LEDS ON BOARD OR ON BACK-PANEL 
PCODE ... ————" Т 
РСООЕ INCLUDES ОА. VERSION 3.12 ................. $69.95 
MCT-EEMS :&8ITEEMB CARO ... кере 7 $149.95 
MCT-AEMS 16-BIT EMS CARD(USES 1MB ORAMS) $129.95 
MCT-AEMS-256 USES 41258 ОЯАМ8..... ...9129.05 
MCT-EMS 3.617 EMS CARD 2ME CAPACITY ......, $129.95 
MCT-RAM 2-BIT 576K RAN CARD | $48.05 


8/16-BIT VGA 


т4Фл%%тееетееатеттесетт 


а 
сет 


* 8088 OR 284/386486 PC COMPATIBLE - 800 X 600 IN :6 
COLORS · 256K VIDEO НАМ, SUPPORTS ANALOG AND TTL 


МСТ-УСА-8 в-віт VERSION .. 

MCT-VGA-1024 1024 х 755 VGA. 

MCT-VGA-1024 1024 X 788 IN 256 COLORS 

MCT-MGEIO MONO MULTI LD, IDE FH САВО _.. $129.95 
MCT-MGP MONOGRAPHICS/PRINTER CARD . $49.95 


MCT-CGP CGA GRAPHICS FOR RGB MONITOR .. $49.95 


MCT-EGA EGA CARD WITH 258K RAM .. 


$199.95 | 


2400 BPS INT W/ERROR CORR. _ $129.95 | 
$159.95 


$169.95 | 


| FD-55B 5-14 TEAC DOUBLE-SIDED DO ЖК ............. 


| FO-SSGFV $ 144° TEAC DOUBLE-SIDED НО ! 2M 


BUY WITH CONFIDENCE FROM JDR! 
e 30-DAY MONEY BACK GUARANTEE 
е 1 YEAR WARRANTY 

e TOLL-FREE TECH SUPPORT 


SS Seagate naro DRIVE Kits 


55239 — 455269 


KITS INCLUDE HARD DRIVE. DRIVE 
CONTROLLER. CABLES & MANUAL 


1 i r 1 


SS S@agate наво DRIVES 


$199 
Мв5239 


a 
ким 
| 34/77 
5-1/4" 
TMI 
31/2” 
3-4/7 
5-1/4* 
5-1/4 
3-MT 
51/7 


Ms $369 
м8 2529 


FORMAT 


$T-125A | IDE 
81-225 2 МЕМ 
5Т.138А L IDE 
ST-136N SCSI 
57-1188 RLL 
ST-238 RLL 
5T-251-1 
$1-157À 
5T-157N 
| -al fA 51-277-1 
51/4" 57-40% 
5-1/4" 51-296Ҹ 
51/27 АШПА h IDE 
3-7  ST-H44A IDE 195M5 $529 
7 SF-1201A IDE [MS $799 


NOTE 317^ MODELS REQUIRE ST-MHW TO MOUNT IN 5 14° SLOT 


$219 
$199 
$229 
$239 
$249 
$219 
$249 
$239 
$299 
$129 

$569 

$369 
I9MS $419 


MFM 


1.44MB 
HIGH DENSITY 
3-1/2" DRIVE 


=» 80 TRACKS • 135 ТРІ 

a READ AND WRITE 720K DISKS, TOO 

* INCLUDES ALL NECESSARY MOUNTING HARDWARE 
ҒОО-1.44Х BLACK FACEPLATE 

FOO-1.44A BEIGE FACEPLATE 

MF355A 11/2 MITSUBISHI 1.44MB, BEIGE . 
MF355X 3.1/2"? MITSUBISHI 1.44МВ, BLACK ............ 
ҒОО-360 5-1/4' DOUBLE ‘SIDED DD 360K 


$99.85 
$99.05 
$129.95 
..$129.95 
$69.95 
$89.95 
$89.05 
$99.95 


ҒОО-1.2 5-1/4" DOUBLE-SIDED HO 1.2M .......... 


HAVENT MOVED TO 
A YET, NOW IS THE TIME! _ 


а CARD PACKAGE 


4 INCLUDES VGA COLOR MONITOR AND 8/16 ВІТ УЗА CARD 
< CONFIGURES FOR 8-BIT OR FASTER 16-017 OPERATION 

e 640 X 480 IH 16 COLORS; 320 X 200 IN 256 COLORS 

* 1:1 ASPECT RATIO IN 640 X 480 МООЕ 

» AUTO MODE | FOR VGA, EGA, CGA, MDA а НОС 
« 256K VIDEO RAM » INCL. POPULAR SOFTWARE DRIVERS 


VGA-PKG.. Ae um ТӨ. ОВ 
OFFER EXPIRES JULY 31ST 1981 


ЕСІ 800-538-5 000 


MON.-FRI. 7 A.M. TO 5 P.M.. 


SAT. 9 A.M. TO 3 P.M. 
JULY 1991 - BYTE 347 


SOME ASSEMBLY REQUIRED continued from page 248 


Listing 4: The device header has to 
be the first item in the driver's data 
segment. The start-up routine shown 
here handles that requirement. 


j C startup routine, 
one device 
EXTRN _main:near 
PUBLIC STRAT 
PUBLIC _acrtused 
segment word public 
"РАТА! 
ends 
segment word publie 
! CONST! 
ends 
segment word public 
RAGS! 
ends 
group CONST, BSS, 
—DATA 
segment word public 
! CODE! 
assume 
C3 TEXT, 
ds: DGHOUF, 
eg; NOTHING, 
88: NOTHING 
„86Р 
-SIRAT proc 
—acrtused: 
push 0 
Јар start 


-DATA 


-DATA 
CONST 


CONST 


far 


start: 
push es 
pusn ox 
call „main 
pop bx 
pop es 
add ар,2 
mov word ріг es:[bx3],ax 
ret 
endp 
ends 


STRAT 
_ТЕХТ 


address is valid. It must be saved, or it is 
lost forever, The address of the DevHlp 
entry point is passed in the INIT request 
packet (see listing 1). The initialization 
code performs two other functions. 
First, it issues the sign-on message to the 
screen that the driver is attempting to 
load. Second, it finds the segment ad- 
dress of the last data and last code item, 
and it sends them back to OS/2. OS/2 
uses the code- and data-segment values 
to size memory. If a driver fails installa- 
tion, it must send back zeroes for the CS 
and DS registers so that OS/2 can use the 
memory space it occupied. 

One of the most common techniques in 
OS/2 driver design is for the Strategy 
section to request service from the device 
and wait for a device or timer interrupt to 
signal completion of the request. The 
fragment in listing 6 shows an implemen- 
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Listing 5: The driver's Strategy 
section is essentially a switch 
statement. The driver may 
implement or ignore requests passed 
to it from the kernel on behalf of 
applications. 


int main(PREQPACKET rp, int dev) 
{ 


switch( rp->RPcommand } 


oase RPINIT: 

return INIT(rp); 
case HPREAD: 

return (RPDONE); 
case RPWRITE: 

return (RPDONE); 
саве RPINPUT_FLUSH: 

return (RPDONE); 
case RPOUTPUT. FLUSH: 

return (RPDONE); 
case RPOPEN: 

return (RPDONE]; 
case RPCLOSE: 

return (RPDONE); 

case RPIOCTL: 

switch (rp-> 

s. IOCt1l.funotion) 


саве 0x00: 

return (RPDONE); 
case 0x01: 

return (RPDONE); 


case RPDEINSTALL: 
return(RPDONE | RPERR | 
ERROR. BAD. 
COMMAND) ; 
default: 
return( RPDONE) ; 


tation of this scheme for the Read func- 
tion of my sample serial communications 
driver. In this case, the Strategy section 
starts the T/O and issues a Block DevH1p 
call, which blocks the calling thread. 
When the device interrupt signals that 
the operation is done, the interrupt sec- 
tion runs the blocked thread, completing 
the request. To protect against the re- 
quest's never being completed (e.g., in 
the case of a down device), the Block call 
can contain a time-out parameter. If the 
time expires before the completion inter- 
rupt occurs, the Strategy section can 
send the proper error back to the kernel. 

Another way to time-out a device is to 
use the SetTimer DevHlp routine. You 
can attach a timer handler to the OS/2 
system clock and have the handler run 
the blocked thread after a specified num- 
ber of ticks. 


The commands allowed by the Strate- 
By section are up to the device driver 
writer. You can process only the com- 
mands you wish to act on and let the 
others simply pass by sending a Done 
status back to the kernel. You may in- 
stead wish to trap the illegal function 
calls and return an ERROR. BAD 
-COMMAND message to the kernel. 
Keep in mind, however, that the kernel 
frequently issues its own commands to 
the driver without your knowledge. For 
example, when the user of the application 
that opened the driver types a Control-C, 
the kernel checks the application's list of 
open drivers and issues a Close request to 
each опе. In general, I've found it easier 
to ignore all the requests I'm not waiting 
for and just flag them as done. 

[n the simplest of drivers, the Strate- 
gy section can only contain an Open, 
Close, and Read or Write request. in a 
complicated driver, such as a disk driver, 
the Strategy section may contain over 
two dozen standard driver functions and 
several additional 10С%1 calls. IOCti 
calls are actually Strategy functions, but 
they are broken down one step further to 
provide more detailed or device-specific 
operations. For instance, a driver might 
send a list of parameters to an I/O port to 
initialize it and return the input value of a 
status port with the status of the initial- 
ization. 


À Sampler of Standard 

Driver Functions 

INIT (code QxOO). This function is called 
by the kernel during driver installation at 
boot time. The INIT section should ini- 
tialize your device, such as setting the 
baud rate, parity, stop bits, and so forth 
on a serial port or checking to see if the 
device is installed by issuing a status re- 
quest to the device controller. This INIT 
function is called in a special mode in 
ring 3 with some ring Û capabilities. 

The driver may turn off interrupts, but 
they must be turned back on before re- 
turning to the kernel. The INIT code 
may perform direct port УО without pro- 
tection violations. Usually, the driver 
writer will allocate buffers and data stor- 
age during initialization, to be sure the 
driver will work when installed. Because 
the initialization is being performed in 
ring 3, the system can check to make sure 
the buffer and storage allocations are 
valid and the segments are owned by the 
driver. If not, the driver can remove it- 
self from memory, freeing up any previ- 
ously allocated space for other system 
components or another driver. Because 
initialization is done only once during 
system boot-up, it is not critical to opti- 
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mize the section. Do all your initializa- 
tions here, as it may be time-prohibitive 
or even impossible to do initialization 
during normal driver operation. 

Media Check (code 0x01). This func- 
tion is called by the kernel prior to disk 
access, and it is therefore valid only for 
block devices. The kernel passes the 
driver the media ID byte corresponding 
to the type of disk it expects to find in the 
selected drive. 

BuildBPB (code 0x02). When the 
block driver gets a Build Bios Param- 
eter Block call, it must return a pointer 
to the BPB that describes the mass-stor- 
age device. 

Read (code Ox04). The application 
calls the Read section by issuing a Dos- 
Read with the handle obtained during the 
DosOpen. The Read routine may return 
one character at à time, but more often 
it returns a buffer full of data. How the 
Read function works is up to the driver 
writer. The driver returns the count of 
characters read and stores the received 
data in the data segment of the applica- 
tion. Read returns a standard driver re- 
turn code. 

Nondestructive Read (code 0x05). Іп 
response to this request, the driver must 
get the first character in the driver buffer 
and return it to the caller. If no character 
is present, the driver must return imme- 
diately with the proper error bits and 
Done bit set. 

Input Status (code 0x06). The driver 
must clear the Busy bit in the request 
packet if one or more characters are in 
the driver's buffer, or set it if no charac- 
ters are present, This is a Peek function 
to determine the presence of data. 

Flush Input Buffer(s) (code 0x07). 
This function should flush any receiver 
queues or buffers and return a Done sta- 
tus to the kernel. 

Write (code 0x08). This is a standard 
driver request called by the application 
as a result of a DosWrite call. The appli- 
cation passes to the driver the address of 
data to write (usually in the application's 
data segment) and the count of characters 
to write. The driver writes the data and 
returns the status to the application along 
with the number of characters that were 
actually written. Write returns a stan- 
dard driver return code. 

Write with Verify (code 0x09). The 
driver writes data as in the Write func- 
tion code above, but it verifies that the 
data was written correctly. 

Output Status (code Охда). The driver 
must set the Busy bit in the request packet 
if an operation is in progress, or clear it if 
the transmitter is free. 

Output Flush (code OxOb). The driver 


Listing 6: The implementation of the standard Read function initiates ГО and 
then calis the Block Devillp routine to suspend the calling thread. When the 

| device signals that I/O is complete (by way of an interrupt), the corresponding 
interrupt handler (not shown) uses the Run DevH1p to resume the calling 
thread and complete the request. 


Try to read a character out of the queue. 


[ж 0x04 "j 


If none is 


available, then Block until the interrupt routine can get a 
chance to add a character to the queue, and Run this thread. 


“/ 
ThisReadRP = rp; 
com_error_vords0; 


if (err == 2) 
«f 


/* start off with no errors "j 


|% interrupted 


return (RPDONE | RPERR | ERROR CHAR CALL INTERRUPTED); 


/% 


We have а single character (in inchar) from the queue. 
Move it to the user buffer, and while we are here, take 
any other characters avallable, up to tne number of characters 


requested in the Read packet. 
tne caller. 
кі 

if (rx queue.qceount == 0) { 


| 
ReadID » (ULONG) rp; 
rp-»3.ReadWrite.count«D; 


Return the final count to 
This will always be one or more. 


pu (RPDONE | RPERR | ERROR. NOT. READY); 


1z0; 
do { 


| if (TransDD2App(&inchar, /*xfer characters to 


user buffert / 


(FARPOINTER) (rp->s.ReadWrite.buffert1}, 


1)) 


return(RPDONE | ВРЕВА | ERROR GEN FAILURE); 


while (4-1 < rp-»s.RendWrlte.count 
&& !QueueRead(&rx, queue, &inchar) ); | 
rp->s.ReadWrite.count s 1; 
QueueINIT(&rx queue); 
return(rp->RPstatus) ; 


must flush the output queues and buffers 
and return a Done status to the kernel. 
Device Open (code Ох0а). This func- 
tion is called as a result of the application 
issuing a DosOpen call. The kernel 
makes note of the DosOpen request, and 
if it is successful (done with no errors) 
the kernel sends back a handle to the ap- 
plication to use for subsequent driver ser- 
vice. The driver writer can use this sec- 
tion to initialize a device, flush any 
buffers, reset the buffer pointer, initial- 
ize the character queues, or anything 
necessary for a clean starting operation. 
Device Close (code ОхОе). This func- 
tion is called as a result of the application 
doing a DosCl1ose with the correct driver 
handle. It's a good idea to make sure the 
application closing the driver is the same 
one that opened it, so save the process ID 
of the application that opened the driver 
and make sure the closing PID is the 


same. [f not, reject it as a bogus request. 
You should make all your devices quies- 
cent at this time. 

Removable Media (code OxOf). The 
driver receives this request when an ap- 
plication generates an IOCt1 call to cate- 
gory 8, function 0x20. Instead of calling 
the IOCt1, the kernel issues this request. 
The driver must set the Busy bit of the re- 
quest-packet status if the media is nonre- 
movable, or clear it if it is removable. 

Generic ОСИ (code 0x10). This is a 
special type of function call. It is very 
flexible, as the data passed to the driver 
is stored in two buffers owned by the 
caller. These buffers may contain any 
type of data; the format is upto the driver 
writer. 

The first and second parameters of an 
IOCt1 are the address of the application 
program's data buffer and parameter 
buffer. respectively. The parameter 
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buffer might contain a list of USHORTs, 
UCHARs, or pointers. The data buffer 
parameter might be a data buffer address 
in the application program, where the 
driver would store data from the device. 

IOCt1s can extend the range of status 
information that drivers can convey to 
applications. Suppose, for example, a 
driver needed to report to an application 
that the data was in ASCII or binary for- 
mat, or that a parity error was detected 
while receiving it. Here ап IOCt1 would 
be the answer. The reason? The kernel 
massages return codes from standard 
function calls to fit within the standard 
error definitions. The IOCt1, however, 
will pass back codes to the application 
exactly as they were set in the driver. In 
several drivers that I have written, the 
DosRead and DosWrite sections of the 
Strategy routine are commented out and 
never used. I use IOCt1s for the reads 
and writes to allow the driver to commu- 
nicate directly with the application 
without interference from the kernel. 

PrepareForSysShutdown. This func- 
tion tells the device driver it should post 
any open buffers to their devices before 
the system powers down. This occurs 
when you select Shutdown from the 
Desktop window. 


COMPANY INFORMATION 


FutureWare, Inc. 

78 Temple Ave., Suite 15 
Hackensack, NJ 07601 
{201) 343-3921 

Circle 1002 on Inquiry Card. 


Microsoft Corp. 

One Microsoft Way 
Redmond, WA 

(800) 227-6444 

Circle 1004 on Inquiry Card. 


OS Technologies 

532 Longley Rd. 

Groton, MA 01450 

(508) 448-9653 

Circle 1000 on Inquiry Card. 


PentaSoft 

17541 Stone Ave. М 

Seattle, WA 98133 

(206) 546-0470 

Circle 1001 on Inquiry Card. 


PSS Corp. 

290 Brookfield St. 

South Windsor, CT 06074 
(203) 644-4764 

Circle 1003 on Inquiry Card. 
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Listing 7: The completion of an ГО 
request can be triggered by a device 
interrupt or by means of a timer. 
Here's a sample timer routine. 


void timer hendler() 


1f (ThisReadRP == 0) 
returm; 
tlekeount--; 
if(tickcount == 0) { 
ThnisRenadHP-»RPatatus- 
(RPDONE | 
RPERR | ERROR.NOT. READY) ; 
Run ((ULONG) ThisReadAP); 
ThisReadRPsOL; 
tickcount=MIN_TIMEOUT; 


The Interrupt Section 

When О5/2 calls your interrupt handler, 
it does so with interrupts disabled, so any 
extended time spent in the interrupt han- 
dler could cause performance problems. 
When activated in response to the receipt 
of data, the interrupt handler must store 
the data and exit quickly. In the case of 
character devices, the 08/2 DevH1p li- 
brary supports fast reads and writes to 
circular character queues. For block de- 
vices, interrupt handling is fast because 
the interrupt is usually caused by a DMA 
completion or disk seek completion. For 
block devices, data is ordinarily trans- 
ferred to the user buffer using DMA, 
eliminating the need to transfer data dur- 
ing the interrupt processing. On a РМА 
transfer, the driver can exit once the 
DMA controller starts so that other 
threads can run. When the DMA com- 
pletes, it generates a DMA completion 
interrupt that activates the driver’s inter- 
rupt handler. 

The interrupt handler routine is not 
difficult to write or understand, but it 
can be very difficult to debug. Errors 
that occur in the interrupt handler fre- 
quently appear only in a real-time con- 
text, when the interrupt handler is active 
in response to a hardware interrupt. You 
can't do a printf() from the interrupt 
routine or inspect variables with an ap- 
plication debugger, such as CodeView. 
You must use the OS/2 KDB (Kernel De- 
bugger) supplied with the DDK or a simi- 
lar debugger. Even with the KDB, a 
breakpoint will halt the program, and 
further interrupts may pass undetected 
while you decide what to type next. Be- 
cause of this pause in execution, you lose 
the real-time context of the program, 
which may be the root of the original 
problem. In the end, there's no substitute 


for the ability to visualize the correct op- 
eration of the interrupt handler. 


The Timer Handler 

In an OS/2 driver, you can hook the sys- 
tem timer interrupt with a call to the 
DevHlp library SetTimer function. You 
pass OS/2 a near pointer to your timer 
handler, and for each system timer tick, 
OS/2 calls your timer handler routine 
and any other timer handler that had been 
previously registered (see listing 7). 

If no data appears within one or two 
32-millisecond time ticks, the driver as- 
sumes that data input has stopped or at 
least paused. If a valid Read request is 
pending, it sends back the data to the 
blocked Strategy section by issuing a 
Run request with the same ID used to 
block the requesting thread. The Strate- 
gy section becomes unblocked, gets the 
data from the receiver queue, and sends 
the data to the application's data buffer. 


Do You Really Need a Device Driver? 
Maybe not. OS/2 1.x allows programs 
with I/O Privilege (IOPL) enabled to do 
direct register I/O to a device. If the de- 
vice is a parallel card or digital switch, a 
driver may not be necessary. You can set 
or clear bits using IN and OUT instruc- 
tions, and as long as the device is not time 
critical, such a method will be sufficient. 
Yet devices that generate interrupts, 
require asynchronous service, or operate 
in a time-critical environment must use 
a device driver. Take a serial device, for 
example. It would be difficult or impos- 
sible to read data from the device using 
the IOPL method. By definition, asyn- 
chronous data may come in at any time. 
Because OS/2 may be running another 
thread at the time the data appears, your 
chances of missing data are excellent. 
But an interrupt driver could continue to 
read and buffer the incoming data until 
the OS/2 scheduler ran your thread. 
Optionally, you can allow interrupts 
to preempt the current running thread 
and run your thread immediately. You 
need not wait for the scheduler to run it. 
This sort of preemptive multitasking sets 
OS/2 apart from other multitasking sys- 
tems, like Unix. In Unix, the currently 
running program retains the CPU until it 
exhausts its time slice. It cannot be pre- 
empted based on an event, such as a de- 
vice interrupt. That's why OS/2 is my 
choice for time-critical applications. 8 


Steven J. Mastrianni is an independent 


consultant in South Windsor, Connecti- 
cur, who specializes in OS/2 device driv- 
ers. You can coniact him on BIX as 
"smasirianni. " 
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olsy Narcissists, One Genius 


What makes one genius into a criminal and another into a Nobel Prize winner? 


uestion: What intellectual quality is shared by Herbert 
A. Simon, Robert T. Morris Jr., Kevin Mitnick, Mar- 
kus Hess, and Hans Huebner? 

Answer: Remarkable native talent for attacking ab- 
stract problems plus the drive to make use of that talent. 

Q: Why might Herbert А. Simon prefer to see his pic- 
ture in a different gallery? 

А: Because, while Simon is a Nobel laureate (1978, econom- 
ics) and a father of AI, the others are chiefly remembered for 
run-ins with cops and courts. Morris got hit with $150,000 in 
fines and legal fees plus 400 hours’ community service for un- 
leashing the 1988 Internet worm. Mitnick served a year for 
fooling around with DEC's files. Hess paid 10,000 marks and 
was sentenced to 20 months (reduced to probation) for his traf- 
fic with the KGB; he was the hacker in the caper Cliff Stoll 
recounts in The Cuckoo's Egg. Huebner (aka Pengo, German 
nickname of a penguin in a video game) won nonprosecution by 
informing on accomplices in espionage, notably Hess. 

Q: So what force pointed Simon toward glory, the rest to- 
ward, ah, embarrassment? 

А: That is the question two books invite us to ponder. Simon 
has published Models of My Life (Basic Books, 1991, $26.95); 
Katie Hafner and John Markoff tell the story of the others in 
Cyberpunk (Simon & Schuster, 1991, $22.95). 

Briefly: Cyberpunkery feasts on dreams of glory, nothing 
more. “I alone know that I am the world's greatest hacker!” 
And as Eve in a rush of guilty knowledge just had to tell Adam, 
so Pengo and Morris likewise had to tell friends, which was 
their undoing. For your fragile dream loses allure if the knowl- 
edge that you alone know about it cannot be shared. 

Cyberpunk is worth a quick browse, quick enough to mute the 
cacophonies of its sledgehammer prose. Herbert Simon's 
Models of My Life, though, is a book to savor sentence by sen- 
tence. “Оп the cool days of late summer, whitecaps advanced 
across the deep blue lake, driven by a sharp wind that twanged 
the flagpole near the dock and rocked the moored rowboats in 
cadence with the twanging." 

That's not an economist's boilerplate, nor yet just fancy writ- 
ing. It's the voice of a man who treasures correlations, such as 
rowboats a-rock in cadence with a twanging. Narcissists aren't 
open to such outwardness; the domain they toy with is the en- 
closed system, Unix or Pacific Bell or VMS, imperfect like all 
human-made things and rife with the holes, trapdoors, forbid- 
den portals, that no system operator has a suspicion of. 

Simon lives, by his own account, in two worlds. One is the 
world in which we can all share observations. Systematize 
those, and we have the domain of science. The other is per- 
sonal: a lifelong maze, in which he's repeatedly chosen some 
branching path that, in forgoing some unknown possibilities, 
opened others. He was diligent in pursuing the opened ones, 


and their sum is the track of his life. 

Thus, about 1935 he took a fateful branch. Color blindness 
had steered him out of biology; distaste for an accounting 
course meant dropping economics for political science, al- 
though he never mislaid the economics. He found himself 
doing “ту first piece of scientific work," a college assignment. 
"A standard topic in studies of organizations is the budget pro- 
cess, which in this case involved the division of funds between 
playground maintenance, administered by one organization, 
and playground activity leadership, administered by another." 

It was soon obvious that the “global rationality” of classical 
economics wasn't in play. Global rationality says, consider the 
playground concept, an arena in which resources will be opti- 
mized. But reality says, consider the smaller horizons of two 
bodies, the maintenance folk and the activities folk. Each wants 
more money, and the ideal big picture vanishes. That led Simon 
to "bounded rationality," "a label for the computational con- 
straints on human thinking." 

"When people don't know how to optimize, they may very 
well be able to...find good enough solutions. And good 
enough solutions can often be found by heuristic search through 
the maze of possibilities." That, two decades later, became АІ. 
“А research problem I found in 1935 has lasted me for a half 
century. I have never had to find another." That funded bodies 
guard their own funds he'd have found entirely natural, he re- 
marks, save for the economic training with which it conflicted. 
And no merely press-trained cynic, deeming it obvious, would 
have broken through to bounded rationality and to AI. 

That's a subtle theme, common sense impinging on a faulty 
orthodoxy. For the orthodoxy, after all, was not framed by idi- 
ots. [ts framers, too, had obeyed the bounded rationality of 
their discipline as it was defined; they, too (notably Milton 
Friedman), have since merited Nobel prizes. Hence, for Si- 
mon, that large question, How do decisions (including academ- 
ic decisions) get made? The ensuing “search through the maze 
of possibilities" was something a computer might accomplish. 
The first computer Simon got his hands on was John von Neu- 
mann's JOHNNIAC (1955), with a 4096-word memory. If it 
was more than intriguing gadgetry—no, a necessary aid—that 
was thanks to the playground assignment he'd confronted at 19. 
(And bless the Chicago teacher who assigned it!) 

Now 75, he's written a book as subtly structured as any of his 
theorems. The two pages I've been paraphrasing come very 
late, resonating, thus, with 370 pages we've already read. I was 
tempted to say, whet your appetite with the last chapter, “The 
Scientist as Problem-Solver.” I'm now convinced that Models 
of My Life needs to be experienced the way it's laid out: straight 
through. A sense of the maze, of large wholes achieved for the 
alert mind by serendipitous branching: That's something the 
Cyberpunk crew underlines by contrast. 8i 
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A pig of a program 
can look pretty and 
sleek, given time and 
good hardware 


STOP BIT 


have a Unix workstation in my office, and I love it. 

B It has a CPU that runs at 12 million instructions 

per second, 12 megabytes of RAM, a big swap 

disk, and 8 gigabytes of server space on the net- 

work. Of course, it runs the X Window System. 

But even with all this hardware, X Window is just 
“acceptable.” 

I have a Mac SE next to my workstation. Even though 
the workstation trounces the Mac at number crunching 
(it's 40 or 50 times faster), the two are neck and neck 
when it comes to windows and graphics. Ask both ma- 
chines to draw 10,000 ran- 
dom line segments, and they 
finish about the same time. 

What is going on here? 
Why would anyone design a 
system like X Window, such 
a pig when it comes to hard- 
ware resources? How did the 
designers get away with 
this? Why have people em- 
braced the X Window environment? 

X Window is successful for many reasons: It's free, 
it's portable, and it works. But more important, X Win- 
dow is designed to offer some very nice capabilities, 
despite the fact that these capabilities require lots of 
hardware. I call this design philosophy “the X atti- 
tude,” and its central tenet is, “Тһе hardware will catch 
up shortly." This attitude has broad implications for 
software designers everywhere. 

Everything about X Window is a pig. Its disk and 
RAM requirements are unbelievable. For example, if T 
want to build a little hello world" program, I use the 
Motif widget set and write 10 lines of code. The execut- 
able file for this one little program consumes over a 
megabyte of disk space! 

The network traffic generated by an X workstation is 
unbounded. X Window is network transparent, which 
means that І can run a simulation program on a super- 
computer and get its graphical results displayed on my 
workstation. But X terminals can run a drawing pro- 
gram the same way. Every time [ move the mouse 1 
pixel while drawing a line, the terminal dumps a button 
motion event packet onto the network, and the computer 
at the other end has to send back commands to redraw 
the line—in real time. 

You can see that X Window has tremendous hard- 
ware demands. What's interesting is that in 1984, when 
X Window was conceived, no normal person had hard- 
ware that could handle these loads. The 128-K B Mac 
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THE X ATTITUDE 


came out in early 1984, and the ІВМ AT later in the 
year. But the designers of X Window were in a com- 
pletely different world. It's as though they said to them- 
selves, "Let's not clutter our minds with the constraints 
of today's hardware. The hardware will catch up with 
us in a few years." With the X attitude, you simply ig- 
nore hardware limitations and let the design proceed 
uninhibited. In a world where hardware is advancing by 
leaps and bounds every year, this is the smart thing to 
do. 

The primary advantage of the X attitude is this: It is 
incredibly freeing from a creativity standpoint. No 
longer are designs constrained by today’s realities. 

It is educational to look for the X attitude (or its ab- 
sence) in other products, like PostScript. It epitomizes 
the X attitude: It works, it is portable, and it is power- 
ful. It is also a pig. It wants lots of MIPS and RAM, 
even though it was designed wben these were expen- 
sive. It has been successful despite its prodigious appe- 
tite because of its amazing capabilities. 

Then there's OS/2. Its designers ignored the X atti- 
tude. They initially stuck with the old 16-bit 286 archi- 
tecture instead of looking ahead to the future. The de- 
sign was constrained and limited by this decision, and 
OS/2 has paid dearly for it. There is a lesson here. 

What do you do if you are a software designer and 
you want to make use of the X attitude? Buy the biggest, 
fastest machine you can find. Load it to the gills with 
memory, give it a few gigabytes of highly cached disk 
space, and connect the fastest graphics coprocessor you 
can find. Sure it costs $50,000 now, but in three years 
it will be a small-footprint entry-level machine. 

Now use this monster for a month. Write some good 
code, and watch it scream. Let your mind wander, 
What kind of software would you design for a machine 
like this? What are the possibilities that open up? 
Which nagging limitations fall by the wayside? Now 
you have the right attitude! Program toward the future, 
not for the past. The hardware vendors will love you. 8 


Marshall Brain is a faculty member at Norih Carolina 


State University and is the author of An Introduction to 
Motif Programming (due from Digital Press in 1992). 
You can reach him on BIX c/o “editors.” 
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_ OUR CATALOG IS FREE. 
OUR COMPUTERS ARE JUST 
A LITTLE MORE. 


Send for the brand new Dell product catalog, on our newest line of PCs, laptops, note- 


loaded with information on all our award-winning books and turbocharged servers. 


computers, service and support. Plus, get the details Return this card today, or call us. 


TO ORDER, CALL. PLEASE REFERENCE #173638 


800-873-1130 [BIANI 


HOURS: 7AM-9PM CT MON-FRI BAM-4PM CT SAT АЛАМАЙ ИД, 


IN CANADA, CALL 800-387-5752. IN MEXICO 93-800-010-0644. 


| CORPORATION 


Mail chis posrage-free card and we'll send you the new Dell Catalog 
with information on our newest line of PCs, laptops, notebooks and 
turbocharged servers. You'll also find out about our award-winning 
service and our low prices, so retum this card today, or call us ас 
(800) 873-1130. In Canada, call (800) 387-5752. In Mexico, call 
95.800-010-0664. 


[ Please have a Dell Representative call me. 


ЮМ MEM -—— 
Ti pend 


MENS LL S Bal Om 
Type of Business: 

Approx. # of Employees in Company: 
Home Phone: ( ) 

Business Phone: ((. — — .) 

Fax #: (L— ——) 


are you mast interested in 
ine ocd ае; E UNIX? based systems 
[-] 386SX. based systems otebooks 
[1 386 - based systems 
LÎ i486 based systems 
5 DM TG тшнен 0 cum Даи 
Home О Bus P Resa 
„ки аб your primary customers: 

eer vids O Gavernment Û] Education C Medical 
4. Hor mans BC doe vo compar an © can in dh ne 


^o ——— 


cwelve 
Timeframe Ti 
Less than | month 6-12 months 
1-3 months — — More rhan 12 monrhs 
3-6 months 


2. What do you plan to use computer products for? 


5. How many PCs do you have inscalled now at your company? 


7. Are you interested in leasing! OJ Yes O Na 


Mail rhis postage-free card and we'll send you the new Dell Caralog 
with information on our newest line of PCs, laptops, notebooks and 
turbocharged servers. You'll also find out about our award-winning 
service and our low prices, so return this card today, or call us at 
(800) 873-1130. [n Canada, call (800) 387-5752. Іп Mexico, call 
95-800-010-0664. 


C] Please have a Dell Representative call me 
Name: (M ) 


Vm геш} 


lj ee 
Type of Business: 


Approx- # of Employees in Company: 
Home Phone: ( ) 
Business Phone: (____.} 
Fax #: ( ) 
he arr ucts are you most interested in? 
Se росс systems D lappu Noe systems 
- BSE based systems otebooks 
{_] 386" hased systems 
O i486" based systems 
2. Ате you interested in com i ` mat 
О Ноте [] Business 


3. lÉ for resale, ———— 
C General Business CÎ] Govemmenr [] Education (О Medical 


4. How many PCs does your company plan tu purchase in the next 
twelve months! 


Quantity Timeframe Quantity Timeframe 

— ——— Less than 1 month 6-12 months 
1-3 monrhs More than 12 months 
3-6 months 


3. What do you plan tu use computer products for? 


6. How many PCs do you have installed now ar your company? 


7. Are you interested m leasing? O Yes No 
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EDITORS’| | EDITORS’ 
CHOICE | | CHOICE 


Our 25 MHz 386” Dell System" 325D beat 14 other 25 MHz computers including Compaq’s 386/25e, to win PC Magazine's 
Editors’ Choice award. And our 33 MHz 386, Dell System 333D beat 22 others to gain an Editors’ Choice award in the 
33 MHz category. 

So if you chink these awards are noteworthy, turn the page and take note of our prices. 


800-388-3355 БАЙ 


HCLRS: 74M OPM CT MON-FRI BAM 4M CT SAT CORPO RATION 
IN CANADA 200-387-4752. IN MPXKOO 800-010-066. 


This nagging recession has persisted 
for some time but now relief is finally 
in sight. 

Because Dell has just reduced the 
prices on various 286, 386" SX, 386 and 
i486" desktops and 386SX laptops up to 


$900. And although our prices are now 


Dell's toll-free technical support 
hotline solves 90% of reported problems 
over the phone usually in 6 minutes or 
less. You can also get system information 


24 hours a day via our innovative TechFax 


line. Or log on to our electronic bulletin 


board that lets you see other users 

questions, And, better yet, Dell's answers. 
If chis still doesn't clear up the 

problem, a trained technician will be 

at your desk-side usually by the next 

business day- 


This is all pretty easy to take when you 


HERE'S THE SUPPORT YOU'LL GE T. 
РФ. free techracal support hodme for the bje of уст system 
- One [mill sear f vn- site serve inchaled m the riem јаке“ 
~ Sell йо озь. мапе 
24 hour ТАҒ line fur таш шағы ін Dell technical 
тит. 
On-line Бьет Baud ш comvnuracate щй Pell есйп 
aff атый other ell users 


extraordinarily low, our quality and consider Dell phone support is always 


reliability remain extraordinarily high. free and the system price includes a one 
Our service and support program isn't year on-site service contract. 


hard to swallow either. 


Perhaps this is why we come so highly i 


DELL SYSTEM? 4337 DELL SYSTEM ҰН, DELL SYSTEM 315P 
WAS $5.199 WAS $3,199 WAS $2,499 
NOW ONLY $4,299 NOW ONLY $3,299 NOW ONLY $2,299 
Least: 4156 лымы” [F^ Lenar 012) меа" Lease Sty mach ** 
в eB агорне paneer М ! in * [otv] AO МА ma күткскее eei GU 180 өше Cras 4 rrr hef 
$) Mtr | | nnnmea 1) MHz "PII 
WOMB CA СА IN ONR VIA Coke Pha ДОМА VUA Cader Pin Siyam 32,149 
Pha тист {4.29% — Siem 31.2 [тєк barû ıu hades t МП RAST 


BO, 100, МА) and 520 MB hinl deme 
conico s та abo угы 
ЗМНЕ rptema alo жыға ғу 


CLAN, T AU ad a 


ке stes] u kabre | MA 
IRAM” 
00100, 00, ИЮ and 650 MA Һау 
bne с ойнай ra slu naishi 


Pirar lated orn hades 4 MR RAR 
IO and Û MB hand dene 
табын та slate lar 


formanta Enhancements. Within the fret megabyte of memory 384 KB (4ЭЭРІ, 178 KB (3165X, TART, SALT ond 210], 96 KB (333D, 325D, ЭЗЗР ond TSF} ol mamory єз reserved for use by the system fo enhance parlormonos Can be opis 
tung отогун by Leong Group. ex. in Condo ond Mesto. rong qina ond panes may vary Dell onc Dell Зүрінеті one eagedered садзе, and Sefvu a Wodermork of Dell Compute: Copotan imola o regatered modemork ond B6 ane) Hd 
кез other han ар own Sence prowded by Хосон Corporaion Cn. эйе senece may not be avodabie in cerion comode loin Shipping, bonding ond саре veli Зах ғыл duced e the pace For бостон on ond o copy oi Deis 30 day (сілі 


ecommended. Dell has won PC Week's operating lease and lease-to-buy 


-orporare Satisfacrion Poll for PCs, programs in the industry. 

aptops and servers There's even 
TO ORDER, CALL PLEASE REFERENCE #11EG1. 

п unprecedented 5 OO - 5 8 5 ғ 3 3 5 5 a Dell Direct 

| HOURS: 7AM-9°M CT MON-FRI ВАМ-АРМСТЗАТ 

‘ight times. Advantage 


IN CANADA 900-387-5752. IN MEXICO 95.800-010-0444. 


ом deserve credit. 

Back to this recession issue. If you 
lont want to buy a Dell computer 
utright even at these prices, just lease? 
ine for as little as $51 a month. We make 


vailable the most comprehensive credit, 


WAS $1,999 


namg- 16 МЇ] + 
S MB SUR ая Гап 
Spiri 


. ШЕШ 


EH | А | " 
mi LN URL Ton. s Seat Е TX | 


DELL SYSTEM 3t65X 


NOW OHLY $1,799 


Leus БАН татқа” 
* intel ХАМЗА ina порта тым 


Proce leue inchaler | MP КАМ" 
М. A, 100 and 200 МВ hand еге 
cin ылкы abso ave Lethe 


MasterCard with a credit limir of up to 
$15,000 and a way to earn points toward 
Dell products with everything you buy. 
When you just can't take any more 
high prices, call us. 


If you've had your dose of high 


EM. 


DELI. SYSTEM RAT. 


WAS $i, 60 
NOW ОМУ $3,199 
| Т Leaner BEiS/monrh."" 
| * Intel BO EEE Frac R po sce мн я 
11 малма 10 MH: 


ШАЛ OMERI ЫВКАМ" 
T) Paare] 20 MIR and Әне 

configura nona alea aane 
De MH: rystems abo made sante 


computer costs, this is a perfect ríme to 
buy or lease onc. Just describe what you 
need and we'll help you configure the right 


system. Which we'll custom build, test and 


ship to you with a DELL 
30-day no questions | COMPUTER 
asked money back CORPORATION 


guarantee and one-ycar limited warranty. 
Sa, call us today. 
Because a «deal like this is nothing ro 


sneeze at. 


DELL SYSTEM 210, 
WAS $1,549 


NOW ONLY $1,349 


- 


Lease: 5% ло?" 
* BO285 mec hftr гынга 
жын: 
SO ME VCIA Mon achte 
Soom $1. hw 
Геке bue] inclejdes МВ. е 
КАМ 40. BO and ОСЫН hard Ат 
хааа р ен abes аайы} 


= 
=т= 


ха disabled on 001 асан IAAT ond 31617 АЙ paces and spechcertionm om sobeeto change hon noce Gell conma be tapers loc eron m Зүрєңүпрїү (я protege орту" ЧР bowed oo 26 month, open-end fee 
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Circle 83 on Inquiry Card. 


ЖИ 59 


$4,199 $3,799 


LEASE: $152/MO** LEASE: $I МЫС 


THE DELL” 3330 33 МИ: 386 SYSTEM THE DELL 325D 25 MH: tks SYSTEM 
SYSTEMS INCLUDE: МА COLOR PLUS MONITOR, 200 MB HARI DRIVE, 4 MRRAM? [SA BLS ТҮГЕ. 


A NO WIN SITUATION? 


56,899 $5,599 
ACTUAL DEALER PRICES MAY VARY. ACTUAL DEALER PRICES MAY VARY. 


THE COMPAQ 356/331 33 МН: 386 SYSTEM THE COMPAQ 386/25e 23 MHz 386 SYSTEM 
SYSTEMS INCLUDE. МАА COLOR МАУМТОЯ, 120 MB HARD DRIVE. 4 HR RAM. EISA BUS TYTE (38035 1,15А BUS ТҮГЕ fev oe 


PC Magazine doesnt give out its Editors Choice Awards lighrly, in facr, winning one is almost like winning an 


Olympic gold. Winning two in a row, which is what two of Dell's 386 systems did in January, is like putting up a new 
world's record at the same time. 


About the closest you'll get to a gold with Compay is the kind of money you'll have to shell out to buy one of their 
386 systems. 


And if you also consider that we've won 8 golds in PC Week's Customer Satisfaction Polls of corporate customers, 
who do you rhink wins when you buy a Dell PC? For more details, look inside. 


THE DELL SYSTEM 333D 33 MH: 386 AND 
ТОСЯГЕН, CALL PLEASE REFEREM Е Ф ПЕ 
THE DELL SYSTEM 325D 25 MHz 386. 
Standard Feature: "Мұс ride mterleaved memory architecture. "ымны | MB 8 0 0- 3 5 5. 3 3 5 SDELL 
of RAM? optional 2 MB or 4 MB of RAM expundable m 16 MB on system " 
‚| : VGA conimoller with 1024 х 768 ш , hand drive and diskerre 


interlace, | parallel port, 7 veil roro, кегі JE apres qan. «54 KR [OURS 7AM SPM CT MON-FRI БАМ 4PM CT SAT COMPUTER OM PUTER 
(33D) ce MEB(323D) SRAM cache.» - Smarr Vu *- Advanced System liagreatic 


Display: - 3 indiuner кийийн) erpa dins (fivc Міні, ane 6391. « High: UTUCTUITIPUTUPU WEE CORÜORATION 
perctormsnce hard drive 40:650 MB. | 


атое Compay Comparer Corporation publohed price lea effective 41691 


Cirela 85 on Inquiry Card. 


